


Institutional Archive of the Naval Postgraduate School 


Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1974 


Development of a commodity statistical 
Sampling and grading system 


Robins, Harry Blaine.; Gayton, Lewis Ernest. 


Monterey, California. Naval Postgraduate School 


http://ndl.handle.net/10945/16965 


Downloaded from NPS Archive: Calhoun 


Calhoun is the Naval Postgraduate School's public access digital repository for 


/ (8 D U DLEY research materials and institutional publications created by the NPS community. 
«ist : Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS's first 


NY KNOX appointed — and published -- scholarly author. 

; | LIBRARY Dudley Knox Library / Naval Postgraduate School 

411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





http://www.nps.edu/library 


DEVELOPMENT OF A COMMODITY STATISTICAL 
SAMPLING AND GRADING SYSTEM 


Harry Blaine Robins 











NAVAL POSTGRADUATE SHO 
Monterey, balifaraia 









Development of a Commodity Statistica! 
Samoling and Grading System 










by 


Harry Blaine Robins, Jr. 
Lewie Ernest Gayton 


‘une eae 













Thesis Advisors: 





JW. Creighton 
Sie Olly: 
ier Looms 


* 







Approved for public release; distribution unliniited. 


1161729 





SECURITY CLASSIFICATION OF THIS PAGE (When Dore Entered; 











, . ic READ INSTRUCTIONS 
| REPORT DOCUMENTATION PAGE BEFORE COMPLETING FORM 
— - 4 coe a alninlaeaanaaana 





4. TITLE (and Sudtitie) S. TYPE OF REPORT & PERIOD COVERED 


Development of a Commodity Statistical © Master's Thesis; 
Sampling and Grading System 














June 1974 


6. PERFORMING ORG. REPORT NUMBER 













7. AUTHOR(e) 8. CONTRACT OR GRANT NUMSER(8) 


marry Blaine Robins, Jr. 
Lewie Ernest Gayton 










10. PROGRAM ELEMENT, PROJECT, TASK 
AREA & WORK UNIT NUMBERS 





9. FERFORMING ORGANIZATION NAME AND ADDRESS 
Naval Postgraduate School 
Monterey, California 93940 





11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE 

Naval Postgraduate School — | June 1974 

Monterey, California 93940 P13. NUMSER OF PAGES 3 
xe ite: 


4. MONITORING AGENCY NAME & ADORESS(If different trom Controiling Ottice) 15. SECURITY CLASS. (of tate report) : 
Naval Postgraduate School Unclassified | 
Monterey, California 93940 
Se. DECLASSIFICATION/ DOWNGRADING 
SCHEDULE 


16. OISTRIBUTION STATEMENT (of thie Report) 


Approved for pudlic release; distribution unlimited. 


17. DISTRIBUTION STATEMENT (of the abaetract antered in Block 20, if differant from Report) 


18. SUPPLEMENTARY NOTES 


- KEY WORDS (Continue on reveres side if necasesary and identify by block number) 





20. ABSTRACT (Coniinue on reverses side if neceaseary and identity by block number) 

The rapidly growing frozen vegetable industry of California 
affords a unique opportunity to assess the relationships 
; between the industry's two primary participants, the independent 
grower and the frozen food processing company. Dominant in 
maintaining favorable grower-vrocessor relations is the grower's 
confidence that fair and prompt payment for raw produce will 
BemtOr~hnceoming. Intrinsically linked to this matter is the 


DD , pee 1473s EDITION OF 1 NOV 65 1S OBSOLETE 


oe) SECURITY CLASSIFICATION OF THIS PAGE (When Data Snterad) 


1 





CECURITY CLASSIFICATION OF THIS PAGE(When Deta Enters:'. 





(20. ABSTRACT continued) 


basis on which the processing company determines the quality 
of the produce, its actual or predicted recoverable proportion, 
the amount of remuneration due the grower, and the overall 
meeuracy Of this »rocess. 

In seeking to establish a more consistent, accurate, and 
timely means of predicting actual production output, the use 
of statistical sampling and grading has become prevalent in the 
industry. This thesis attempts to evaluate a procedure for 
predictive analysis of one commodity, in 
order to demonstrate the utility of this procedure for a wide 
range of productive processes. 


DD Form, 1473 


Nn fe 
S/N 0102-014-G6601 SECURITY CLASSIFICATION OF THIS PAGE(Wher Data Enterea) 





pew enc pie ae of a Commodity Statistical Sampling 
oe hee elt eos ee 


ys ‘ ew @ = -_— “we a & ot. 


— 


by 


Barney Biainem@.obins 5 dic. 
Commander, United States Navy 
B.5., United States Naval Postgraduate School, 1973 


and 


Lewie Ernest Gayton 
Lieutenant Commander, Supply Corps, United States Navy 
B.S., Babson Institute, 1964 


Ssubuaeced in partial “fuilfilimenteof the 
requirements for the degree of 


MASTER OF SCIENCE IN MANAGEMENT 
from the 


NAVAL POSTGRADUATE SCHOOL 
dune lens 





ABSTRACT 


The rapidly growing frozen vegetable industry of California 
affords a unique opportunity to assess the relationships between 
the industry's two primary participants, the independent grower and 
the frozen food processing company. Dominant in maintaining favor- 
able grower-processor relations is the grower's confidence that fair 
and prompt payment for raw produce will be forthcoming. Intrinsically 


linked to this matter is the basis on which the processing company 


determines the quality of the produce, its actual or predicted recover- 


able proportion, the amount of remuneration due the grower, and the 
overall accuracy of this process. 


In seeking to establish a more consistent, accurate, and timely 


means of predicting actual production output, the use of statistical 


sampling and grading has become prevalent in the industry. This 


thesis attempts to evaluate a procedure for predictive analysis of 
one commodity, in order to demonstrate the utility of this procedure 


for a wide range of productive processes. 
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I. INTRODUCTION 


One of the newer and more rapidly expanding elements of 
tne agricultural industry is the quick frozen food industry. 
The advent of quick frozen foodstuffs, combined with 
supportive technological advances resulting from World War 
Ii, has produced a major impact on the food processing and 
marketing industry and the eating habits of a major percentage 
of the nation's consumers. 

The development of advanced large-scale refrigeration 
Bechnology permitted the quick freezing and storage of 
perishable foodstuffs previously available only as fresh 
produce or canned commodities. Quick freezing requires 
facilities and a process that lowers temperatures rapidly and 
maintains low temperatures for an extended period of time. 
Additionally, frozen foodstuffs require continuous refrigera- 
tion in all phases leading to final preparation for consumption. 

Whereas the unique aspects of the industry have evoked 
major changes in the processing, transportation, storage and 
marketing segments of the industry, the area of financial 
arrangements between the grower and the processor of the 


produce have remained relatively unchanged. 


levers, eee wecoter. Pa Ko. The Freezing 
Preservation of Foods, 3d ed., p. 74-75, Avi, 1957 and Arnold, 
Peeanmad White, P.,Food: America's Biggest Business, p. 150, 
Holiday House, 1959. 





tes thew imeent Of this thesis to investigate the 
financial aspects of the grower-processor interface for one 
vegetable currently grown and processed in one of the major 
agricultural centers of California, the Salinas River Valley. 
Cauliflower has proven to be a source of potential discord 
between processing plant management and the independent 
grower. The primary element to be analyzed is the utilization 
of statistical sampling and grading pemnndaues for determining 
financial payment to the growers. Although this analysis 
deals with raw vegetable produce, it is intended that it 
demonstrate the use of analytical methods of this type for 
assisting in the solution of a wide range of financial, 
production, and interface problems encountered in various 
Meemscries and professions. Acditionally, this study Saree 
the background, composition, and environment of the California 
Quick frozen food industry in order to determine the practical 


aspects of implementing a statistical sampling-grading system. 


A. BACKGROUND OF THE QUICK FROZEN FOOD INDUSTRY 

The production of vegetable crops in the State of 
California has grown steadily since the beginning of the 
twentieth century. Prior to 1900, production was generally 
limited to fresh produce and canning vegetables due to limited 
markets, the lack of adequate preservation processes, and slow 
transportation systems. The forerunner of the quick frozen 
moeed industry, the canning industry did provide the initial 


beginnings of growth during the 1880's. As preservation and 


ILS, 





refrigeration tecnnology advanced, the 1890's saw the advent 

of the first fresh produce shipments from California farms 

to East Coast markets. By the end of World War I, California 
was eStablished as the primary Perional Production center of 


fresh market vegetables. 


B. GEOGRAPHIC GROWING REGIONS 
l. General 
The geography of the State of California has had a 
mimey eect rhect Om the Gistribution of agricultural production 
within the state. Mountains and untillable terrain have 
divided the state into several distinct areas suitable for 
apricultural production. These areas can be grouped into 
three major general regions: Southern California, the coastal 
valleys and terraces, and the interior valley of the Sacramento 
River and its tributaries. The state's quick frozen food 
meecessing industry 1s similarly distributed. The combined 
production of these regions accounts for approximately one- 
third of the nation's fresh vegetable market ,° Precessing 
vegetables (canned and frozen), and fruit crops. 
2. southern California Region 
SeuLnermecalitornia is divided from the northern 


three quarters of the state by the Transverse Ranges located 


‘california Department of Agriculture, Sacramento, 
Seletornia's Principal Crop and Livestock Commodities, 1967. 


3 american PeOZcimuacd Institute, Washington, D.C., Frozen 
mood Pack statistics (1972), 1973. 
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just north of the Los Angeles Basin. Stretching from the 
Pacific coastline in Ventura County to the Mojave Desert in 
the east, the southern extremes of these ranges are known as 
the Santa Monica, San Gabriel, and San Bernadino Mountains. 
A coastal range running southeast from the Los Angeles Basin 
Givides this region into the coastal areas of Orange and San 
Diego Counties, and the inland, semi-arid areas Known as the 
Coachella and Imperial Valleys. Precipitation is restricted 
to the coastal areas, and irrigation is an operational 
necessity for agricultural efforts in the eastern extremities 
of the Los Angeles Basin, and the Imperial and Coachella 
Valleys. 

Due to the widely scattered nature of the area, the 
Mmayority of the existing frozen food processing industry is 
concentrated in the suburban areas of Los Angeles, coastal 
Orange County and the lowland areas of the Los Angeles Basin. 

3. Coastal Region 

This widely scattered area extends from Sonoma County 
Saeche north to Ventura County in the south. It is a relatively 
narrow area to the west of the various coastal ranges, and is 
characterized by fertile river valleys of varying size which 
drain to the Pacific Ocean, and a few coastal terraces. The 
majority of the valleys are surrounded on three sides by the 
coastal ranges, which in turn, generally follow the northwest- 
southeast orientation of the coast. Precipitation in these 
areas is seasonal, and generally heaviest in the immediate 


coastal areas. Irrigation and portable watering systems are 


We 





commonly utilized by growers, especially in the interior and 
southern portions of the valleys. 

Three distinct concentrations of the quick frozen 
food industry Sub-divide this region. Again geographic 
considerations predominate. 

The northern-most area is the San Francisco Bay area. 
The fertile lowlands of the counties Surrounding the Bay have 
long been a major production center Si agricultural PiOauicys:. 
The southern extremity of the San Francisco Bay area, the 
wide and flat Santa Clara Valley, has been the center of the 
TOOG processing industry in this locale for many years. 
However, the expansion of Suburbs in this area has gradually 
reduced the acreage available for cultivation, thus curtailing 
expansion of the agricultural industry in this area. 

The central coast area encompasses the coastal areas 
of San Mateo County and all of Santa Cruz, Monterey, and San 
Benito Counties. Included in this area is the highly produc- 
tive Salinas-Watsonville agricultural complex, and the Salinas 
River Valley. Due in all probability to the geographic consid- 
erations and transportation networks involved, the major quick 
frozen food processors in this area are located in a belt 
extending through Santa Cruz, Watsonville, Castroville, and 
Salinas. 

The southern coastal area encompasses the counties of 
San Luis Obispo, Santa Barbara, and Ventura. Processing in 
this area is limited and generally located in larger towns 


emene the main transportation route, U.S. Highway 101. As in 


hs 





the San Francisco Bay area, suburban expansion has decreased 
the amount of arable land available. 
4. Interior Valley Region 

Bordered by the coastal ranges on the west and the 
Sierra Nevada range on the east, this valley, known also as 
the San Joaquin Valley, is the largest conterminous agricul- 
tural production region in the state, stretching over four 
hundred miles in length and up to seventy-five miles in width. 
Precipitation is seasonal and locational, with the southern 
part of the valley being semi-arid. Water which runs off 
from the Sierra Nevada range is available for irrigation 
through an extensive agricultural canal system. 

The food processing industry in this region is located 
Mae che cenvral valley area reaching from Yuba City on the 
north to Fresno on the south, with the majority of the quick 
frozen vegetable processing portion of the industry concen- 
meaced Jn Stanislaus County within a small radius of the city 


of Modesto. 


C. DEVELOPMENT OF THE QUICK FROZEN FOOD INDUSTRY 
1. General 
The quick frozen vegetable processing industry was a 
development eminating from the slow freezing technology 
developed by the Pacific Northwest fruit industry prior to 


4 


World War I. As the levels of technology and investment 


‘wppozen Foods ," Western Canner and Packer, v. 26, p. 7-9, 
September 1934. 
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increased in the post-depression years, the quick frozen 
vegetable industry rapidly developed in both size and scope. 
In 1937, the total vegetable pack in the United States showed 
a five hundred percent increase over the total for the 
previous year.> As investment capital became available during 
this year, quick frozen vegetable operations were commenced 
in the vegetable producing areas of the Mid-Atlantic States 
ema California. 
2. Vegetable Quick Freezing in California 

The year 1937 saw the initial development of the 
California quick frozen food industry. As in any new venture, 
the failure rate of companies joining the industry was rela- 
tively high. The majority of the firms organized between 
1937 and the beginning of World War If were situated in the 
pan Francisco Bay area and the central Interior Valley region. 

With the advent of World War II, the government became 
a major buyer of frozen foods. By 1943, approximately one- 
third of all frozen vegetables processed in the nation were 
directed toward the war aioe © However, as canned goods 
were more appropriate to wartime field conditions, the paper- 
packaged frozen foods began to play a vital role in feeding 


the home front population. ! inemiayericy Of the firms joanming 


"Frozen Food Recorder," Western Canner and Packer, v. 29, 
p. 22, April 1938. 


ecean Canner and Packer, v. 33, p. 50, November 1942. 


Tyampe , PoC Tremancuvtianmpers., M., The Lifeline of 


Pieisea. Development of the Food Industry, p. 154, McGraw-Hill, 
New York, 1964. 
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the industry during the war were located in the Interior 
Valley region or the San Francisco Bay smaaae however, Pens 
pertod witnessed the initial efforts to establish the industry 
in the Watsonville-Salinas area of the Coastal Region.” 
The period immediately following World War II was 
marked by rapid expansion of the frozen food industry in 
California as manpower and financial resources shifted from 
previous wartime commitments. As anticipation of high profits 
materialized, the number of firms entering the industry during 
the years 1946-1947 doubled the wartime entries. Much of this 
expansion was concentrated in the Interior Valley and the Los 
Angeles Basin. Pack volume in 1946 was nearly double the 1945 


1eve1.1° 


Untertumavely, the nation's tramsportation and 
@eooribpution systems did not match this level cf expansion, 
and prolonged storage of unsold stocks of frozen vegetables 


aa 


was extremely high. As a result of this overpack, numerous 


firms were forced into bankruptcy. Production declined from 


oncom Ctnocarionmal and Historical Aspects of the 
Quick Frozen Vegetable Processing Industry of California, 
MA Thesis, University of Arizona, p. 40, 1968. 


Ispiegl ROodS% ss, One, Ol the most successful firms in the 
state, was established in Salinas in 1945. 


mexetrom. p. 42. 
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95.2 million pounds of frozen vegetable packout in 1946 to 
58.0 million pounds in 1947.1 In 1948, industry management 
began to realize the wisdom of long range planning vice short 
term profit. The result established the industry on a viable 
footing that has sustained growth until the present. 

The origins and backgrounds of the companies and men 
entering the quick frozen food industry were varied and 
macartcate no particular, unique source. The canning industry 
Suanas as a logical source and as a potential training ground 
for entries into the industry; however, three-fourths of all 
new firms were started by men with backgrounds other than 
canning. Representatives of these backgrounds are grower, 
meea processor, food technology cold storage, shipper, investor, 
and engineer. 

Information relative to the backgrounds of unsuccessful 
vegetable packing operations is limited, but tends to indicate 
that firms associated with frozen food processing, namely 
fruits, which expanded into the vegetable field, were most 
likely to terminate their vegetable processing operations.* 

As the singular major production area of frozen 


mMecetables in the nation, California has matched or surpassed 


= National Association of Frozen Food Packers, Washington, 
Seen, Frozen Food Pack Statistics, 1966, 1967. 


13ketron, os Se. 


lity, Dea eee oivsic Of this aspect of the industry 
is extremely limited, and the authors of this thesis are 
indebted to the analysis authored by Ketron. 


Ie 





the industry growth in recent years. Within the past decade, 
the total national pack of frozen vegetables has doubled (see 
Table I), and a significant portion of that expansion is the 
result of California based operations. 


3. Development of the Quick Frozen Food Industry 
iMmoemeemrc Coos tyoaluinas Valley Area 


During the period from 1948 until the present, the 
mend COWands industry expansion in the Interior Valley and 
the San Francisco Bay area ceased, and the Central and South 
Coast Regions assumed the major proportion of industry growth. 
Newcomers in these areas either challenged existing companies 
for a share in the market or were specialized in nature owing 
to the concentration of several small volume specialty 
vegetables grown in the area. 

The Central Coast area and the Salinas Valley are 
representative of the California quick frozen vegetable 
maaictry. Numerous firms, many Survivors of the initial days 
of the industry, compete within a relatively small geographic 
area. Farming is intensive, highly mechanized and generally 
dominated by large grower companies or corporations.?° A wide 
range of vegetables are grown for frozen food processing in 


16 


@aagition to produce grown for the fresh produce market. 


ib) 


Numerous interviews and observations. 


lop ring the course of this thesis, the following 
vegetables were packed in the Salinas Valley: Asparagus, 
Baey Lima Beans, Broccoli, Brussel Sprouts, Carrots, Cauliflower, 
Celery, Fordhook Lima Beans, and Spinach. 
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TABLE I 
USD STATES FROZEN VEGETABLE PACK STATISTICS?! 


Total Packout (1) Total Packout (1) 


Year Excluding Potato Products Including Potato Products 
1942 NA (2) Ne eee 
1943 NA POL One 
1944 NA aS lO ps Ie 
1945 NA OK Oia 
1946 NA B50 ,000 
1947 NA 346,208 
1948 NA WUG 5357 
1949 NA 563,499 
1950 NA Do ff PAR Sal 
1951 NA 770,035 
BD 2 NA 695 7g 
BoD 3 Ie 6 2 owes, Deo 27,0 
1954 cies fe 974,628 
1955 Se) cis I SS) ae) 
1956 Jen 53) 3) 5.5) big) § S55 
mS Ie 505 ey oller 5) eis: 
1958 UWL) 618) 1): 1,433,244 
1 ays, I ASD) 5) Bye Les key cen ll 
1960 ieetO7 230 1. 950 362 | 
1961 des 5 Siow 79 Pele eel 
1962 NS OZ, 3 Slee: 2 lS en M6 
1963 1,460,839 2 Bia BIAS 
1964 1 S2M ue 2,639,199 
1965 Wig to (3) 2983 akon C3) 
1966 1 )0 nia Ss isiel® 
1967 2706-66 eel soe 
1968 EMM Wiss 3,857,840 
1969 OOO eS Se os oe 
1970 1,912,342 eS Solis) 2 
1971 2,009,243 4 574,361 
1 PESOS 7.103 HOG aio I 
1973 2 MNS BOS 5,158, 398 
Notes: 


Memeackout Veorals are in thousands of pounds. 

(2) Prior to 1953, potato products were included in the 
national totals as part of the miscellaneous vegetable 
G@ounG, and therefore can not be identified. 

(3) From 1965 until the present, the packout of mixed 
vegetables was not included in national totals. 


li compiled VaowmurozcimuOOds ack otatistics, Years 1954 to 
1973, American Frozen Food Institute, Washington, D.C., 1955 
mor 1974. 
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Arable land is limited in amount, and is generally leased 
Byevne grower or grower company. The industry is highly 
specialized, and individual supportive firms provide a wide 
range of services within specific segments of the industry. 
Examples of these are produce transportation, refrigerated 
finished product stowage and transportation, harvesting and 
general farm labor. 

The area is generally dependent on migrant iabOn- hor 
some phases of harvesting and growing operations. The labor 
problems that surfaced in-the area during the late 1960's are 
poe Dresent, although not in previous proportions. Workers 
in the processing and transportation elements of the industry 
are unionized, but field workers generally are not unionized. 
fame labor 15 nesemally previded by Bmderendent farm labor 
contractors. Being highly mechanized, the industry as a whole 
is subject to any adverse effects resulting from the non- 
availability of petroleum-based fuels, agricultural chemicals, 
ome fertilizers. 

A recent influx into the central-southern reaches of 
the Salinas Valley has been the speculative planting of 
vineyards to support anticipated growth in the California wine 
industry. To date, these vineyards have been concentrated in 
lands generally thought as unproductive for vegetable growing 
purposes, but should this trend of vineyard development 
continue, the use of land for vineyards could compete with 
mie more tayorable farming lands presently used for other 


crops. 
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The frozen food processing firms operating in this 
area have generally concentrated their operations in the 
speciality vegetable market 2° Consequently, the vegetables 
grown in the Salinas Valley are processed for sale under 
company labels, or under contract with national food whole- 
sale and retailing firms. Additionally, vegetables are 
processed for sale as ingredients for the products of other 
food processing firms. These products include frozen dinners, 
canned: soups and canned stews. 

Overall, the industry within this area has enjoyed 
steady growth since World War’ II; this growth has been 
sustained by a steady supply of high quality raw produce. 
wompetvst1on, combined with the geographic limitations of the 
pea and the resultant limited number of growers, has dictated 
that. processing firm management establish and maintain 
policies that promote and maintain positive and favorable 


relations with growers. 


Meee GROWER=PROCESSOR RELATIONSHIPS 
1. General 
The success of a quick frozen food firm's operations 
is directly dependent on the mutual satisfaction derived from 
the grower-processor relationship. Many factors contribute 


to this relationship, loyalty being a dominant one. Growers 


Secrecy ozo leone LuGe asparatus, broccoli, 
molsce! SPrOuLrs, carrots, cauliflower, fordhnook lima beans, 
baby lima beans, and spinach. These vegetables are contrasted 
memouapie vegetables such as peas, corn, potatoes, and beans, 
Pow Dramarily in ether locations in the state. 
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tend to be loyal to processing companies with whom they have 
dealt successfully during the previous seasons. Likewise, 
processing companies have a strong degree of loyalty towards 
reputable vegetable growers who have a history of contracting 
with their company. Mutual respect and traditional practices, 
some dating to the pre-frozen vegetable era, are evident in 
Wars industry. 

The basic ingredient of this relationship is the 
financial system. The amount of payment rendered by the 
processor for raw produce delivered by the grower and the 
means by which the grower's remuneration for this produce is 
determined stand out as the primary factors affecting the 
grower's satisfaction with a particular processing firm. 
Dissatisfaction with a particular processor's means or 
fewermining payment for produce, as well as the actual prices 
Paid, could and does result ina grower's ccntracting with 
another packing firm for future growing seasons, or reluctance 
to plant specific vegetables. In the Salinas Valley, this 


I 


latter action has caused drastic reductions in the plantings 


i 


of certain vegetables. In turn, failure to meet the demand 


for these vegetables from other sources causes virtual 


disappearance of the frozen produce from retail display cases, 


Or at least, a marked increase in price,@° 


 Tnterviews VbphewmoGehels Crowers and Mr. Robert. Mills, 
Manager , Salinas Valley Independent Growers Association. 

<0. sparagus, green peppers, and several vegetables that 
amount to a smaller percentage of the total vegetable pack 
meceaiteccted. AlSO, contributing factors include the labor 
intensive nature of some of these vegetables, which must be 
considered a financial element of the problem. 
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2. Interface Between the Grower and the Processor 

The interface between the grower and the processing 
company is accomplished by the fieldman. Employed by the 
meocessor, this ubiquitous individual becomes the primary 
point of contact for the grower on a wide range of matters. 
Meenmoueh aGutvlies with various firms will vary, a typical 
fieldman could be responsible Aare iieeral GOmbractinge 
efforts, monitoring the actual production of crops, monitoring 
Or Supervising harvest operations, and supervising and 
coordinating the shipment of the raw produce from the field to 
the processing plant. His detailed knowledge of growing 
moe@diu1Ons, individual land parcels, and the talents and 
Seapabilities Of specific growers, enable him to negotiate on 
the company's behalf for specific vegetable crops to be grown 
Smespeciiied acreage. His efforts result in the initial 
business agreement between grower and processor, which is 
Haver rormalized with a detailed, written contract. However, 
his supervision during the growing and harvesting periods is 
the primary means through which the processor ensures that 
mae. Grower complies with the terms of the contract. The 
fieldman's responsibility for a particular crop usually ends 
when he has ensured timely delivery of the harvested produce 
in a steady flow to the processing plant. 

Thus, the fieldman is a vital element in determining 
the level of confidence that exists between the processor and 
the grower. His accountability extends from the contracting 
mere Of relations to the completion of harvesting, and his 


importance should not be underestimated. 
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3. The Nature of Contracts Between 
Grower and Processor 


The business agreement is based on a cOntract between 
the processor and grower. The grower agrees to plant a 
specific number of acres of a certain vegetable to be 
harvested and delivered to the processor within a specified 
time frame. The price is negotiated, and Be ent is deter- 
mined in the frozen vegetable industry by one of two bases, 
either actual packout weight of final frozen product by 
pounds, or predicted packable weight based on a statistical 
sampling and grading plan and procedure determined and 
administered by the processor. Additionally, a provision may 
be made for a minimum payment per harvested acre, thus 
Eeeeording the grower a measure of protection for his financial 
investment. Harvesting responsibilities and payment schedule 
provisions also may be delineated, in addition to various 
Sener minor details. 

Price is not normally a major negotiation subject 
because it is either PirmMivecosvanllshed by competition within 
a general range, and thus a "take-it-or-leave-it" proposition, 
or negotiable only within a narrow range. On the other hand, 
the basis for payment is often the major oe of convention 
and the source of potential difficulties in the grower- 
Processor relationship. The two principal systems are based 
SmpackOut welehnt or statistical sampling, or in some instance, 
emeomoinav2On Of One Of these primary systems with third 


Barty grading. 





aaeeeaekouy Basis 

Under the final packout system, the grower's raw 
produce is delivered to the processing plant, weighed, 
accounted for, and processed by a production run identified 
as a specific grower's field. The production count is tallied 
Gaily, and at the completion of all runs from the specific 
field, a final tally is made, and the grower is paid a 
specified price per pound of final output. Normally, payment 
would be based upon final harvest count, often a matter of 
several weeks from the initial delivery from that specific 
acreage or field. A more frequent, partial payment, however, 
can be specified in the contract. 

This total packout payment system is not frequently 
used because or its generai unpopularity with growers. The 
meal production count and the grower's payment can be 
adversely affected by delays in introducing the raw produce 
mapo processing, production difficulties, and quality control 
procedures. Produce lost in processing is at the grower's 
expense, and no viable incentive exists for plant production 
personnel to ensure that maximum recovery of packable produce 
memobLained. Although physical custody and responsibility of 
the raw produce shifts to the processor upon harvesting or 
upon arrival at the processing plant, financial responsibility 
immporne by the srower until final production count. This 
delay in determining the amount of final payment and the fact 
meee 1t 1S Vague untill final output count can be burdensome 


mememencrower in terms Of his financial planning for completing 





the present season and for future plantings. Herein lie the 

sources of dissatisfaction responsible for the final packout 

system's decline as a basis for payment within the industry. 
b. Statistical Sampling and Grading Basis 

Peaveltoee Seaver nativemexiStsein the statistical 
sampling and grading method. Raw produce is sampled upon 
arrival at the processing plant, graded by plant graders and 
the percentage of recoverable (packable) produce determined. 
This percentage, less "dockage" for specific defects, is 
applied to the total raw produce input and a predicted packout 
is determined. The grower is paid on this predicted figure, 
usually on an interval specified in the contract. 

This system has benefits and detracting aspects 
momo tvIyY vile Grower anc processor. Considering the predicted 
packout as valid, management and production personnel can use 
mms tigure as a quantity control device to assess the 
efficiency of plant operations. Comparison of predicted 
recovery to actual recovery is possible for this purpose. 

The processor in effect accepts financial custody for the 
produce prior to processing, and the incentive for maximum 
Mmeeovery Chus exists fromaprofit and fiscal standpoint. 

The grower is no longer at the mercy of the 
Perdrortency of the production system for his final payment, 
and is not inclined to monitor the actual production process 
memcocertain his fair treatment by the processor, unless he 
Suspects disparity between predicted and actual packout. The 


grower is able to observe the actual grading operations and 
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verify the content of the grading sheets. Financial 
responsibility in effect shifts with the physical responsi- 
bility upon arrival and sampling of raw produce at the 
processing plant. 

However, the grower does not entirely view this 
system with complete favor and trust, and any attempt to 
regard it as a panacea would be a folly. While growers' 
attitudes vary widely, and often with respect to their 
treatment by specific processors, Several negative aspects 
are identifiable. 

Heo tne erowers' viewpoint, the fact that 
grading of the samples is conducted by processor personnel, 
often under the supervision of production management personnel, 
indicates that the results of the Sampie are subject to 
manipulation and modification to meet the desired outcome 
of the processing company. Implicit in this grower attitude 
momebne possibility that sample results could be altered to 
Meer Ineffriciencies in actual processing production, or to 
effect a lower total payment than that which would be 
Peanted Dased Gn actual packout or the original grading 
mesults. 

The flexibility of grading standards likewise is 
a potential point of contention. Growers tend to feel that 
packers will modify the grading standards in response to 
memket conditions for specific vegetables. Periods of low 
@emanad for a vegetable would result in more stringent 


Seanagerds being applied. However, it is conceivable that 
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the reverse could occur, resulting in greater benefit and 
remuneration to the grower. Evidence indicates that 
Mmoeecessors would tend to employ this tactic in order to 
prevent discouragement of growers during poorer growing 
periods, or to meet Some artificial recovery percentage that 
growers feel should be obtained from their raw produce. 

Although either of these two potential drawbacks 
to a graded sample based payment = Teen Could operate le 
benefit either the grower or processor, depending upon the 
Peeeveavion and circumstances involved, the fact that the 
capacity to apply these means is controlled by the processor 
is the major consideration. Generally, growers feel that the 
processor controls the situation, has available various means 
that could be used to reduce grower payment, and may employ 
these means at his discretion. If a grower feels that a 
particular packer has employed some means to decrease the 
payment involved, his only recourse is to refuse to contract 
feeeiy that processor in forthcoming Seasons. 

feet tary yeuPrading 

In an attempt to correct the shortcomings of the 
statistical sampling and grading system as described above, 
efforts have been directed towards the establishment of third 
meeoy frading systems. Although it is not yet found in 
widespread use in the quick frozen food industry, the 
possibility of its development and the implications and 


advantages involved warrant its mention here. 
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ieee Torna ctomavo growling industry has 
implemented and is successfully using a system of third party 


Mfevection.-~ 


This system was developed jointly by processing 
firms, the California Department of Agriculture, and the 
growers, represented by the California Tomato Growers 
Association. Under this system, a licensed third party 
inspection station, normally located at the processing plant, 
samples and grades the raw produce. The expense of grading 
is borne jointly by the grower and processor. Standards, 
established by mutual agreement of all three parties and 
written into law, are employed, and an official State of 
California Department of Food and Agriculture Inspection 
Certificate 1s issued for all loads of raw produce meeting 
the established standards. Defects are listed in percentages. 
The inspection station operators are supervised by officials 
memune California Department of Food and Agriculture. This 
system has been in successful operation for over twenty years, 
and is considered a major step forward in improving grower- 
processor relationships. 

4. The Influence of Growers! Associations 

A recent and expanding concept in the area of pgrower- 

processor relations has been the development of associations 
composed of growers. Headed by competent individuals 


experienced in both buSiness and agriculture, these 


cite California Tomato Grower, "1973 Tomato Inspection 
Peocedures,"’ v. 16, mn. 6, June 1973. 
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organizations represent growers collectively in such ’matters 
PEmpi-2cing, contract terms, standards, and various other 
Maepers im dealings with the processing firms. Consequently, 
the associations provide a strong measure of stability, and 
have been active in establishing common standards and proce- 
Gures within the industry. Although a relatively recent 
movement within the vegetable growing industry in the Salinas 
Valley, it is evident that organizations such as the Salinas 
Valley Independent Growers! RERORMIE TOR will play a more 


mmportant part in grower—-processor dealings in the future. 


E. RELATIONSHIP WITH A REPRESENTATIVE PROCESSING COMPANY 
1. Reason for Relationship 
in order to develop the data for this thesis, it was 
necessary and desirable to establish @ working relationship 
meu) a specific quick frozen vegetable processor that would 
be representative of the industry. Through this relationship, 
it would be possible to correlate sample data obtained in a 
proposed sampling-grading evolution with actual input-output 
data. The desired relationship was developed with Spiegl 
mecca, Incorporated, one of the original California vegetable 
processing firms. 
eeeeutctory Of spilegl Foods, Incorporated 
Foundederm 1945 by Mel K. Spiegl in Salinas as Spiegel 
Farms, the company failed and was reorganized in 1947 
following the industry overpack and retrenchment period. 
Following reorganization, the company prospered and concentrated 


On packing several speciality vegetables common to the Salinas 
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area. During the period from 1947 until 1960, Spiegl became 
California's leading processor of frozen carrots. In the 
early 1960's, an investment banking firm, Wertheim and 
meomoany, acduired the controlling interests in the corporation. 
In January 1967, Spiegl Foods, as the firm was now known, 
acquired Knudsen Frozen Foods, a Santa Maria-based firm 
(Southern Coast area). This acquisition was accomplished in 
order to provide increased ppc tion capacity. A new 
management staff took over operations in early 1968, and 
initiated a period of sustained growth for the firm (see 
Table II). In March 1968, Alameda Frozen Foods, Inc., a 
peecrality processing firm located in Salinas was acquired, 
pw@eman January 1972, the Liquid Ice Company, 2lso of Salinas, 
was purchased. This firm owned the facilities and equipment 
leased by Spiegl for its Salinas operations. This acquisition 
gave Spiegl ownership of all property and refrigeration 
maeeemens al i1tS oalinas 10cations. In April 1973, a cold 
storage facility, Reliable Cold Storage Company, located 
adjacent to the Salinas plant, was acquired and integrated. 
mieo, che calinas operation. Finally, the Brendlin-Rice 
Company, located in Santa Maria, was acquired in late 1973 
memorovide greater production capacity. 

Tie new management of opiegl Foods, Inc. established 
and pursued balanced growth objectives following the change 


in ownership. Summarized, these objectives ‘were: 
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Year 


1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
Liga 
O72 
i 3 


Note 


TABLE II 


FINANCIAL RESULTS OF CORPORATION OPERATIONS 


ae 


SPIEGL FOODS INC. 1963-1973 


Sates (1) 


3) 9 DO 
55499 
Deel 
6,266 
8,124 
8,052 
10) (Sa 
10,696 
e192 
liao 2 
20,500 


@ 
e 


Net Earnings (1) 


51 / 
138 
25 
267. 
470 
80 
106 
204 
647 
852 
635 


(1) Sales and Net Earnings listed in thousands of dollars. 


So opieel Me@dsay tae.) Anmeal Report, 30 June 1975, and 
ppiegl Foods, Inc. Letter, Subject: 
eeeopieg! Foods, Inc., 11 April 1974. 


Be 


Recent Sales and Earnings 





1. Continuing to increase the volume of business on 
present products with present customers and with new 
Customers . 

2. Developing several new products which will be sold to 
its present customer list as well as to customers 
acquired in the future. 

3. Acquiring companies similar to Spiegl, with products 

which Spiegl does not presently process and which will 
will be marketed to the present customer list.°> 
Spiegl's sales distribution encompasses three major 

and two minor areas. Approximately thirty percent of sales 

are allocated to the consumer size packages retailed in 

pupermarkets. Another thirty percent is institutional pack 

of vegetables to be utilized in large scale feeding facilities, 

mretmas restaurants, schools, ete. The third major product 

area is the ingredient pack which is sold to food processors 
for use in soups, stews, frozen dinners, etc. The remaining 
ten percent is divided between sales to governmental institu- 
mironms ana cO-packing for major frozen food companies, of Produces 
for which Spiegl possesses greater sieoivelenee ct 
Over the years, Spiegl Foods' strength could be 


@ecributed to a well trained production staff backed by an 


aggressive and competent sales force, and a well planned 


3" Growth in Vegetables," Over-The-Counter Review, Nov. 


ec 
rer iions Poioieliee aullekembert, Vice President for 
Sperations, Spiegl Foods, Inc. 
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program of raw produce acquisition. Although several key 
management positions were changed following assumption of 
control by Wertheim and Company, it is evident that the new 
owners recognized the value of competent management charac- 
teristic of this firm, and have attempted to build on this 
foundation. The company remains very conscientious in its 
Mealings with its contracted growers, and is anxious to 
foster and develop positive relationships with its sources 
of raw produce. Spiegl Foods, Inc., presently operates two 


plants in Salinas and two plants located in Santa Maria. 
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ieee ROSE een 


As indicated in the preceding chapter, two basic means 
exist whereby the processing company determines the amount 
mawd to the grower for the raw produce delivered. These 
Systems are the actual packout physical count procedure, and 
mae statistical sampling and erading Procedure. Both methods 
were employed by Spiegl Foods, Inc., for specific vegetables 
processed during 1973. 

The use of the total packout count system has been 
gradually phased out in Spiegl Foods! operations and replaced 
meeepne Statistical sampling and grading method. This method 
is presently employed for nearly ail vegetables packed by 
peaefl Foods with success and general acceptance by the 
Mmeowers involved. Normally, United States Department of 
Agriculture (USDA) standards, or a modification thereof, are 
utilized as grading criteria by trained and experienced 
meee personnel. The single exception to this statement 
has been the vegetable cauliflower, for which growers have 
been paid on a total packout count system for processing 


seasons prior to and including the 1973 fall harvest. 


A. CULTIVATION AND HARVESTING OF CAULIFLOWER 
Frozen cauliflower is prepared from the fresh flower heads 


of the cauliflower plant (Brassica Oleraca Botrytis) by a 
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Process that includes trimming, washing, and blanching prior 
to actual freevine.-? 
The finished frozen cauliflower product is graded according 
to USDA quality standards, and assigned grade of "U.S. Grade A" 
eo. FANCY" "U.S. Grade BY or "U.S. Extra Standard", 
or "Substandard" as Moon iate cs 
The amount of cauliflower processed and packed by the 
Setafornia food industry is significant. (Ses dejole ibe) 
Since 1959, California frozen vegetable processing firms have 
miea@acuced Over fifty percent of the nation's total output of 
frozen packed cauliflower. This percentage has increased 
steadily in the past twenty years, and now accounts for 
approximately twenty percent of Spiegl Foods! total packout. 
As the available acreage has decreased in the South Coast 
Mmagmoan Mrancisco Bay areas, the bulk of California's total 
production has shifted to the Central Coast area where 
approximately fifty percent of the state's cauliflower is now 
Peoouced. Monterey County, which includes the majority of 
the Salinas River Valley, alone accounted for forty-three 


percent of the state's acreage committed to cauliflower 


mmeoauction in 1971 and ioe! 


“United otates Standards for Grades of Frozen Cauliflower, 
Merced Staves Department of Agriculture, 12 Nov. 1951. (See 
Appendix H) 


ooh id. 


2 ligtag st wena Crop and Livestock Service, California 
V 


epetable Crops, 1964-1972, County Acreage, 1971-1972, p. 


oO. 
Pueast 1973. : 
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TABEe Ii 


CALIFORNIA AND NATIONAL CAULIFLOWER PACK sTaTistics<? 
1945-1973 
California National Cant. National 
Cauliflower Cauliflower Cauli. P/O Can. £70 
Total Total as % of as % of 
Year Packout (1) Packout Nat. Caulit P/O National Total P/O 
1945 2,900 (4) meg. Gp 39% One) Ce) 
1946 » 400 55 fl 63% B02. (2) 
1947 3,000 555) 5 56% ene ce) 
1948 9,000 13,963 64% 3.3% (2) 
1949 seca) © 2 oes 60% 3.8% (2) 
1950 4,400 12,339 36% 2.2% 2) 
1 10,000 22 ue 3 US% BOY, Ae. 
2 Po 500 ssi ae 58% Bi. (2 ee) 
nos 3 17,400 B15 (le 49% S25 43) 
1954 7,900 7 010 46% 1.9% 
1955 AOE 1 10)0, 40,086 50% 4.0% 
1956 To Feo Hef, 159 42% Soy 
me [ 9,300 oe eae 41% 2307 
1958 16, 3100 Bo, c DL 49% 2.9% 
Loos 23,400 By Dale 70% 2.7% 
1960 29,400 48,742 60% S45 6 
1961 27 E00 Hy ally 68% 2.7% 
1962 AS te MONS. Tees 66% PLES 
1963 28,200 UOT es | 69% 2.8% 
1964 Bi, 00 43,596 aly 2.9% 
1965 28,284 Mey 5 2a 61% O.7Th 
1966 39,465 53,985 13% 25 OR 
1967 Bo O54 8) ae) idk 702% Ze 
1968 52,146 67,566 17h 3.2% 
1969 Bi 554 .69, 744 80% Sfp 
ILS Ee 49,348 59,782 83% 3.1% 
1971 54,588 67,659 81% Srey, 
1972 79,046 94,070 84% 4.1% 
3 77,268 S15), (OSs 80% 3.9% 
Notes: 
Miberackous totals are listed in 1000 pounds. 


(2) Percentage approximate due to total national packout 
Power eomITcCmmerIe DUG NOt identifying potato products. 

(3) From 1953 to 1973, percentage computed on total 
vegetable packout excluding potato products from the 
Goal. 

(4) California Cauliflower packout figures from 1945 to 
1964 are approximate due to the California packout 
being included in a total western area packout. 


eeonpiled from Frozen Food Pack Statistics (Years 1954 
to 1973), American Frozen Food Institute and Ketron. 
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The nature of cauliflower presents unique challenges and 
problems for both grower and processor. Like most vegetables 
Planted in Spiegl Foods! area of operations, the primary 
Cauliflower crop is planted in the spring for the fall harvest 
period, between mid-October and the end of December. A 
secondary crop is planted in the fall and harvested in the 
late spring. A relatively narrow planting season is- thus 
covered, due to the cyclical use of land. Consequently, soil 
Semeicvions are critical during this period. An over-abundance 
Seewinter Or spring rainfall can seriously delay or hamper 
planting, thus causing delays in harvesting and creating a 
severe strain on production facilities during the following 


autumn. 


) 


Camila i MOwer, MOU="beineg an especially hardy vegetable, 
generally requires planting in the better soil areas. During 
ieee period Of growth, cauliflower requires a normal amount of 
eueivatlon and general attention by the grower. Moisture and 
maeeamOount Of Sunlight are critical during growth. Approxi- 
mately four to six weeks prior to harvest, the long exterior 
leaves of the plant must be manually secured in a manner that 
completely covers the head, or flower portion of the vegetable. 
foes 15 GOne to prevent early maturing of the head, and 
discoloration, or yellowing, due to excessive exposure to 
Sema ght. 

POeIionuniaerinal period Of growth, moisture conditions 
are critical, as an accumulation of water inside the tent 
formed by the secured leaves can cause rot or mold on the 


flower portion of the vegetable. 
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The harvesting operation must be timed to prevent over- 
Baers Of tne individual flowers or pedicels. Unlike other 
vegetables, cauliflower harvesting remains a manual operation. 
Agricultural technology has not yet produced equipment that 
Can pass through a field of this vegetable, identify plants 
that are mature and of harvest quality, and then effect the 
tCeerrme and harvest. As each plant must be visually checked 
for its condition and state of maturity, with the head still 
covered by the plant's long leaves, it is necessary for’ the 
“harvesting crew to walk along the rows of the vegetable, 
mispect each plant, and cut it from its root structure and 
base with long harvesting knives. Two methods exist for 
loading the harvested vegetable for transport. The preferred 
Semveyor metnod invoives a mechanical seli-pcwered conveyor 
moving perpendicular to the rows with the harvesters walking 
behind the machine. The vegetables are inspected, cut, and 
Seraced onthe conveyor, which in turn loads the heads into 
a trailer pushed or pulled at the end of the conveyor. 
Approximately twenty rows can be harvested Simultaneously in 
this manner. The secondary method involves a single trailer 
(or two trailers towed in tandum) being towed through the 
field with harvesters working on either side and behind the 
trailer. The vegetables are again harvested manually, but 
ieee nis instance, the cut heads are thrown into the trailer. 
ites method is slower, less effective, but used if field 
conditions (water, mud, etc.) do not permit the use of the 


conveyor. During harvesting, the vegetable is subject to 
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Memare and bruising particularly if inexperienced harvesting 
personnel are used or the cut heads are thrown too roughly 
into the trailer. The conveyor method of harvesting 1s more 
efficient due to its higher operational speed and the ease of 
supervision. However, the capital investment in a conveyor 
system is large. These units are normally owned by the 
processing firms or independent harvesting concerns. 

It becomes obvious upon observation that the level of 
experience and supervision of the harvesting crew has a direct 
bearing on the quality of the harvest. Identification of the 
mature vegetables, proper cutting, and care in loading are 
essential factors. A field may be harvested from three to 
Six times because of uneven ripening. 

time PrOoL.ems @erneur end Wazgh harvesting. Transport to 
mmemprocessing plant must be timely. Delays in processing 
the raw produce after arrival at the plant subjects the 
cauliflower to deterioration or discoloration caused by 
mermscure, heat, or sunlight, or a combination of all three 
elements. Discoloration appears to be serious if processing 
imommoec done within twenty-four hours of cutting. However, 


meets 2 function of exposure time to both sunlight and heat. 


Emo LTUATION OF SPIEGL FOODS, INC. 

Being a progressive company under the management of 
experienced and highly motivated executives, Spiegl Foods, 
ieee, 15 anxious tO maintain the confidence of its growers in 
its endeavors to provide accurate and timely payment for raw 


produce received for processing. Faced with increasing grower 
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disenchantment and resistance to the total packout count 
Peyment DaSisS Utilized for its cauliflower production, the 
company has sought to develop an accurate statistical sampling: 
and grading system. 

Previous attempts by Spiegl Foods and other companies to 
Gevelop a sampling grading system of acceptable accuracy have 
been hampered, or prevented, by the characteristics of the 
vegetable. Especially troublesome is the fact that in excess 
of fifty percent of the total weight of an average harvested 
Joaad arriving at the processing plant is composed of leaves, 
Sealks, and other unusable parts, known collectively in the 
miomeuy as tram loss. Further, some discoloration in the raw. 
Pieeauee Can be removed during the blanching portion of the 
bmeecessing,, and determining whether this is possible is 


ewemremely Giificult to all but the most experienced graders. 
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Pe nROLOse DotA lot LCM GRADING SYSTEM 
FOR CAULIFLOWER 

The essentials of a statistical grading system for cauli- 
flower were proposed by the processing department of Spiegl 
Foods! Salinas plant for implementation during the 1973 fall 
harvesting season. Although not an ideal growing season for 
cauliflower, the assumption was made and concurred in that 
valuable experience would be gained by implementing and 
testing the system during a non-typical season in which a 
wider range of quality and défects was possible. All inputs 
of three different growers, Interharvest, Inc., Whitney Farms, 
and Bengard Farms, were to be sampled and graded according to 
Peeerewlunm inpbulSs adenviried by gercwer and specific field or 
land parcel. Standard company output records of total packout 


count by grower and date would be maintained. 


A. PROPOSED SAMPLING AND GRADING PLAN 

Under the proposed plan, samples were to be drawn from 
Seem raw produce load arriving at the plant. A load normally 
would consist of two trailers. <A sample would consist of 
Tiiteen heads of cauliflower drawn at random from the load, 
em@euring that elght heads were drawn from one trailer anda 
een Meads were Grawn from the other trailer. No distinction 
or pattern would be associated with which number was drawn 
from which trailer. It was intended that the samples be drawn 
mest brior to unloading for processing, or as soon after 


rival as possible. At this point in time, the samples would 
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become the custody of the raw produce graders, and were to 
be transported to the company's grading area adjacent to the 
mipctal production line. 

The fifteen head sample would be weighed by the graders 
to determine total sample weight. This and all subsequent 
weights determined in the grading evolution would be obtained 
With accuracy to .25 pounds. The sample neads would be 
reduced manually by the graders in the same manner- employed 
on the production line, and the vegetable separated and 
categorized as follows: 

1. Grade "A. (The primary packable vegetable) 

aeeecrade 8" Color. (With discoloration as a defect) 
peeeGrade “B" Maturity. (With mature portions as defects) 
fee ROG and Cdamece. 

pee Trim Loss. (Leaves, stalks, shoots, dirt, etc.) 

The individual categories would be totalled and recorded, 
and a double-check of these figures performed to ensure that 
the sum of the individual sample categories equalled the total 
sample weight. 

The basic standards to be employed by the company graders 
tO classify the raw produce were United States Department of 
Mewerculture Originated United States Standards for Cauliflower 
for Processing. (See Appendix H.) 

The inspection would be conducted by two regular Spiegl 
Foods! personnel experienced in raw produce grading procedures. 
Both were considered highly competent and trusted employees, 


familiar with the grading of a wide range of vegetables. 
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Although neither of these employees were experienced in the 
grading of raw cauliflower and the standards to be employed, 
they were to be thoroughly briefed in all matters relating to 
this new duty. The assignment of these personnel to the 
processing department would remain in effect, and supervision 
would be provided by the plant Superintendent. Any instructions 
.relative to sampling or interpretation of applied standards 
beyond the capacity of the graders would be obtained from the 


plant superintendent. 


Bee iy POTHESIS 

It was hypothesized that the Sampling and grading system 
outlined above could be further developed, perfected and 
employed to determine the proportion of the primary packable 
raw produce (usually grade "A") and packouts of other qualities 
contained in a given input with sufficient reliability and 
accuracy to permit prediction of total output of each product 
that could be derived from said input. The degree of confidence 
associated with this prediction would be sufficiently high to 
permit its utilization as a means for payment for the raw 
Preocuce received. Thus, payment could be made sooner after 
the delivery of the raw produce. Additionally, development 
of this system would enable the company to eliminate the total 
packout count system of payment for cauliflower, thus, 
Pee ating conditions conducive to reinforcing grower confidence. 
Further, it was hypothesized that the predicted output would 
MeasessS Valid utility in evaluating quality control and overall 


Meeomc Operating; efficiency. 





On the broader scale, proof of the validity of this 
hypothesis would demonstrate yet another use of a versatile 
and functional management tool, statistical sampling and 
grading, that could be functionally adapted and reliably 
employed in numerous diverse applications, both in military 


and industrial environments. 





IV. COLLECTION OF DATA AND THEIR ANALYSIS 


Sample and production data for the fall 1973 cauliflower 
processing season was gathered by Spiegl Foods, Inc. Samples 
were taken from trailer loads of cauliflower (a load consisted 
of two trailers hauled in tandum) when the trailers arrived 
at the processing plant. Sample and production data was 
identified by trailer and receiving report numbers, date, 


grower and field number. 


A. SAMPLING PROCEDURES 

A sample consisted of fifteen heads of cauliflower 
selected at random from the two trailers. Seven heads of 
cauliflower would be randomly selected from one trailer and 
eight heads would be randomly selected from the other. 

The majority of cauliflower introduced into production 
Erraved at the processing plant in trailers, however bins 
and baskets were also used to a small extent to transport 
fort tower from the field to the processing plant. If 
eoerutlower was received in bins or baskets, these bins and 
Daskets were carried ona ea soe Blenevoinas or four baskets 
lees up One trailer load of cauliflower. The bins and baskets 
were also randomly sampled, so that a total of fifteen heads 
femme also be Sampled from a trailer load of bins and baskets. 
Actual sample data (see Appendix B and Appendix D), to the 


Meares, Quarter pound, for each day consisted of: 
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Total Pounds Sampled (SAMWT) 

Sample Weight of Grade "A" in Pounds (SAMA) 

Sample Weight of Grade "B" Color in Pounds (SAMBC) 
Sample Weight of Grade "B" Maturity in Pounds (SAMBM) 
Sample Weight of Trim Loss in Pounds (SAMT) 

Sample Weight of Damage and Rot in Pounds (SAMD) 

The mean weight of a trailer load (two trailers) was 
6,391 pounds with a standard deviation of 709 pounds. The 
mean weight of a bin of cauliflower was 895 pounds with a 
standard deviation of 146 pounds. The mean weight of a basket 
of cauliflower was 1,254 pounds with a standard deviation of 


Pee pounds. 


Eee PRODUCTION PROCEDURES 

Cauliflower was introduced into production in the order 
in which it was received at the processing plant, with each 
grower's product separated from others by a few minutes delay. 
Normally only one grower's product was harvested on a given 
day so there was no major problem involved in determining 
which grower's cauliflower was being processed at any specific 
time. 

Actual production data (see Appendix A and Appendix C) 
femsisted of: 


Number of Trailer Loads (Trailers, Bins, Baskets) of 
Cauliflower Received 


fomoer Of Trailers Introduced into Production 
iecal Raw Cauliflower Input into Production (TIP) 


trade "AW Packout (POA) 
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Grade "B" Packout (POB) 
Pieces Packout (POP) 
It is necessary to understand that cauliflower packed as 


grade "A" may have a volume of up to 10% of a lower grade. 


C. DATA COMPILATION 

For each specific load of cauliflower introduced into 
Pmeoguction, .gpecific production data was.not identified with 
mm@ep specific load. Due to this fact, sample and production 
data was grouped to correspond with available actual production 
data by date, grower, and the grower's field number. If the 
number of trailers received was not the number of trailers 
introduced into production on a given day certain assumptions 
were made: (Al) It was assumed that trailers not processed 
the same day as received were processed as soon as possible 
on the following day. (A2) It was further assumed that samples 
of cauliflower were graded in the order trailers were received 
av the processing plant. Therefore, the last samples taken and 
grading data recorded would be for trailer loads carried 
metmweard to the following day. If however, a grower's cauli- 
flower was received, sampled, graded and partially processed 
On @ given day, with the remainder being processed the 
following day, and no cauliflower was received the following 
day, the sample and production data would be grouped into one 
Giay . 

Available sample and production data grouped as described 


above were referred to as cases. A total of fifty-eignt cases 
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were identified from the 1973 fall harvesting and processing 
season. Two cases lacked complete sample data and were 


ultimately discarded. 


D. DATA ANALYSIS 

Analysis was performed in order to be able to predict the 
packout of grade "A" (POA), the packout of grade "B" and the 
packout of pieces (POP) based on known data, total’ input in 
pounds (TIP), sample weight (SAMWT), sample grade "A" (SAMA), 
sample grade "B" color (SAMBC), sample grade "B" maturity 
(SAMBM), sample trim loss (SAMT), and sample damage and rot 
(SAMD). See Appendix A through Appendix D for data actually 
used in the analysis. 

Wepon analysis of the ratios POA/TIP and POB/TIP, it was 
determined that there were two distinct groups of data. The 
maeo POA/TIP showed 48 cases which had a mean packout of 
grade "A" of 20.9%, a mode of 21% and a range from 12% to 
32%. The remaining 8 cases had a mean packout of grade "A" 
of 1.6%, a mode of 1.5% and a range from 0% to 4%. The ratio 
POB/TIP showed the same 48 cases had a mean of grade "B" 
packout of 0.8%, a mode of 0% and a range from 0% to 8%. The 
8 cases had a mean packout of grade "B" of 22.8%, a mode of 
meses and a range from 20% to 29%. Due to this fact the 
48 cases were identified as grade "A" production line run, 
A-RUN, in which the packout cf grade "A" was greater than 12% 
of the total cauliflower input weight. The remaining 8 cases 


were identified as grade "B" production line run, B-RUN, in 
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which the packout of grade "B" was 20% or greater of the 
total raw cauliflower input weight. 

When analyzing the ratio of nieces wowcObal inpuc welght 
(POP/TIP), there was no'’distinct separation between A-RUN and 
B-RUN. In the 48 cases previously identified as A-RUN the 
data regarding the ratio POP/TIP had a mean packout of pieces 
for A-RUN of 0.9%, a mode of 0% and a range from 0% to 4%. 
Marne © cases identifiedas B-RUN analysis of the BaEao 
POP/TIP showed a mean packout of pieces for B-RUN of 1.7%, a 
mode of 0% and a range from 0% to 7%. Due to the above fact 
A-RUN and B-RUN cases were combined so that when predicting 
packout of pieces (POP) it is not necessary to determine 
whether a grade "A" or grade "B" production line was being 
BUN 

A multiple peer ee eton analysis which attempts to predict 
the values of unknown (dependent) variables (i.e., POA, POB, 
and POP) from known (independent) variables (i.e., TIP, SAMWT, 
SAMA, SAMBC, SAMBM, SAMT and SAMD) was utilized. Results of 
this analysis follow: 


merackout of Grade "A" with a Grade "A" production line 
run (A-RUN) 


POR = P57 + 0.23(TIP) — 83(SAMBC) — 157(SAMD) 


2. Packout of Grade "A" with a Grade "B" production line 
run (B-RUN) 


POA = -— 219 + 105(SAMBC) - 33(SAMA) 

Speer ackout of Grade "B" with a Grade "A" production line 
run (A-RUN) 
POB = - 704 + H2(SAMBC) 
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4. Packout of Grade "B" with a Grade "B" production line 
run (B-RUN) 


POB = — 1451 + 83(SAMWT) - 50(SAMD) 
5. Packout of Pieces 
POP = 214 + 73(SAMD) - 22(SAMA) + 4(SAMWT) 
see Appendix E for a detailed breakdown of the multiple 


regression analysis. 


oy 


V. CONCLUSIONS 


a SOLUTION 
1. General 

Based on the data obtained from the 1973 fall harvest 
season, and the analysis of data described in the preceding 
chapter, general regression equations were developed to 
predict the three specific outputs of frozen cauliflower 
production. Although the data involved in obtaining these 
equations was isolated to one specific time frame and harvest 
period, it is concluded that these equations are general in 
nature and applicable to general industry usage. Two reasons 
me Olfered FO support this conclusion. Firstly, the 
variables identified and included in the equations are general 
in nature and scope, and are applicable to any situation in 
tigech the production, sampling, and grading of cauliflower 
memera be Undertaken. in effect, the utilized variabls are 
Memeunidgue or contrived. Secondly, the growing and harvesting 
eenaitions for the Is fall cauliflower season, while not 
optimum, were not unusual and dic afford circumstances that 
m@eombad Have caused or contributed to a wider and more realistic 
range in the variables concerned. Consequently, it has been 
concluded that these equations are representative of normal 
growing conditions, and subject to confidence level considera- 
tions, applicable and useful for the purpose of predicting 
im@enOUuLDUL Of a Specific frozen cauliflower product. This 


Mmeedrection could ultimately be used as a basis for financial 
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payment to growers, and as a means of evaluating plant 
recovery efficiency and quality control. 
Ze heeression Equations 

The following equations were developed as a means of 
Meeadieting the specific output indicated. Predicted output 
fae be in pounds of finished packed produce in each instance. 
No distinction is made with regard to the size of the actual 
Menai ners imme nemmroauee 15 packed, or the type of 
pack involved. (Retail, institutional, etc.) 

aemGrmece wa rackour Prediction Equations 

(1) When Grade A frozen cauliflower is being 

processed and packed production output can be predicted with 


the following equation: 
Mieouc (lbc.) = O.23¢TTr) — 83(SAMBC) ~ 157(SAMD) + 2517 


This equation is valid providing the following relationship 


molds: 


(361) (FSFE) + (683) (S552) - (10943) (ae) < 1 


(2) When Grade B frozen cauliflower is being 
processed and is the primary pack, production output of Grade 


PePacKkKOutl can be predicted with the following equation: 
Output (lbs.) = 105(SAMBC) - 33(SAMA) - 219 


itis CQuation is valid providing the following relationship 


molds: 
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(0.314) (Sere) + 2. 09 (Saae) Sou 


b. Grade B Packout Prediction Equations 
(1) When Grade A frozen cauliflower is being 
Mieeeessed and is the primary pack, production output of 


Grade B packout can be predicted with the following equation: 
Output (lbs.) = 42(SAMBC) - 704 


ims eCGCuation is valid providing the following relationship 


Molds: 
eeMBsc > 16.76 lbs. 


(2) When Grade B frozen cauliflower is being 
Mmeecasca and 1s the primary pack, production output of 


Grade B packout can be predicted with the following equation: 
Output (lbs.) = 83(SAMWT) - 5SO(SAMD) - 1451 


iis equation is valid providing the following relationship 


holds: 


mone) (ee) + 17.48(-+— 


SAMWT pd 


Sah 
c. Pieces Packout Prediction Equation 
When either Grade A or Grade B frozen cauliflower 
is being processed, the total packout of pieces can be 


predicted with the following equation: 
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Output (lbs.) = 73(SAMD) ~- 22(SAMA) + 4(SAMWT) + 214 


This equation is valid providing the following relationship 
holds: 


( i 


ea) Lo 3- 328) CSAMD) + (0.182)(SAMWT) + 9.72] > 1 


3. Confidence Levels 
The confidence levels for the above equations must be 
individually determined for each equation on the basis of the 
values of the variable coefficients involved. Appendix F is 


meevraqed Tor this purpose. 


Eee FACTORS RELATIVE TO THE SOLUTIONS 
1. General 
During the course of the analysis, several factors 
that could contribute to the overall accuracy of the equations 
were ee eiried: Analysis of these factors for their impact 
enor inclusion in the regression equations was not possible 
due to the initial detail of the data recorded. Consequently, 
meets concluded that further spec anssle Siesthe part these 
variables play on cauliflower production may be warranted or 
feemercad. these factors are listed below. 
ee wacvors Not Evaluated 
a. Production Time Lag 
The time lag between cutting of the raw produce 
memos Introduction into processing in all probability has 
empetrect, bearing On final product output. This is due 


primarily to deterioration and/or discoloration caused by the 





elements while the trailer-borne produce is awaiting processing. 
The impact of this variable factor could not be properly 
assessed due to the general nature of the production data 
retained. 

Dew ounce, Heat, and Moisture Conditions 

Combined with the time lag factor outlined in 

(a) above, the actual environmental conditions to which the 
raw produce was subjected was not included in the analysis. 
In addition to the length of time between nenieet and 
meecessing, the relative intensity of the sunlight, heat and 
moisture conditions to which the raw produce was exposed, or 
erinteraction of two or more of these factors, could have a 
meaeine On production output quality and quantity. For 
MmrpOoses Of this analysis, the assumption was made end 
generally observed that no extremes in these conditions were 
Smeeunuered. Consequently, the equations account for these 
factors only in as much as the environmental conditions were 
average during the harvest and processing periods. 

Calumoecrecenarrrotracaency Of Production Workers 

The number of production workers assigned to each 

Peeduccion segment and their relative level of experience and 
wert i Gavions was not recorded. AS amajor portion of the 
processing evolution and the determination of ultimate quality 
involves visual sorting of produce, and the manual reduction 
aemune Caw vegetable to the recoverable portions, this factor 
is considered significant. As the same workers were generally 


mavelvyed in all productive segments in this analysis, it was 
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assumed that there existed little if any variation in their 
respective proficiencies. However, if variations in these 
fectors were introduced into the situation, namely by the 
assignment of inexperienced workers to the production process, 
the validity of the equations could be adversely affected. 
Likewise, the proficiency of the harvesting crew could prove 

to be a factor in this analysis. As any proficiency evaluation 
ieemese areas would be Subjective, it was assumed that the 
effects of any variations would be minor or self-—cancelling, 


and that an average proficiency prevailed. 


C. SUMMARY 

Considering both the theoretical and practical aspects of 
this study, it was concluded that the equations presented 
above afford a viable and useful means of predicting ultimate 
packout and an acceptable alternative to the total packout 
Seuiy method for basing payment to growers for raw produce 
meeerved., It was further concluded that the levels of 
confidence inherent in the developed equations were sufficient 
tO warrant consideration of using these equations as predictive 
means during future processing of cauliflower. However, these 
conclusions must be regarded as tentative, as evaluation of the 
degree of impact of several unrecorded variable factors was not 
possible. 

PeemevOUvederesressi10On Equations, employing selected 
germaine variables obtained by grading, and applied to input 


weights as appropriate, possess a degree of reliability 
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eomparable to or surpassing the predictive methods currently 
employed for other vegetables. Hence, it is maintained that 
mae Woriity Of this sampling—-grading system, and its associated 
regression equations, possesses validity for use as intended, 


and that the hypothesis of this study is confirmed. 





VI. RECOMMENDATIONS 


A. 1974 FALL HARVEST SEASON 
1. General 

Based on the conclusions presented in Chapter V, it 
is recommended that consideration be given to utilizing the 
eevetoped regreseton equations for predictive output and 
erower payment purposes during the forthcoming season, 
especially if grower disenchantment with the total packout 
count method of payment continues to develop. However, it 
Miisy be accepted and acknowledged by both parties that this 
system does not represent a precisely accurate, total solution 
Bemvnis problem, but is a viable, positive step towards 
establishing a workable and reliable sampling-grading system 
Memewsubject vegetable. The limitations of this study, the 
confidence levels obtained, and the implications contained 
therein, must be understood, and efforts extended to obtain 
data that would enable refinement and improvement of the 
Overall predictive capacity of the system. 

Accurate assessment of the deterioration of raw 
produce due to prolonged delay between cutting and processing 
Meo not possible. Although conclusive evidence was not 
Seeeinable during this study, considerable personal opinion 
was evident which inferred an inverse relationship between 
Perel DackoOut count or ultimate quality, and the length of 
time between harvesting and processing. Consequently, the 


Memuacl Ye cOnclusion was drawn that the significance of this 
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variable, acting singly or in combination with environmental 
Variables such as heat, sunlight, and moisture should not be 
ignored. It is recommended that the company and the grower 
analyze and closely monitor planning and harvesting timing, 
as well as production schedules, to reduce wherever possible, 
the period of time between arrival of raw Beoauee at the 
Plant and its introduction into processing. It is acknowledged 
that this matter has been of major concern to Spiegl Foods! 
Preaquction staff, as well as the growers contracting with 
Spiegl Foods. Further, it is recommended that both parties 
undertake research to determine the existence of data or 
Pemcaies in this area of concern, and that any future analysis 
of this problem include efforts to determine the impact of 
tne variavies in question on the predictive equations. 
2. Procedural Recommendations 

During the fall 1974 cauliflower processing Season, 
to whatever extent possible, sampling-grading procedures 
Should be employed in the same manner as the 1973 season, 
except as modified herein. Although some procedure modifica- 
imeeons may involye combining or maintaining additional records, 
Pvenadditional data obtained will assist in building a data 
base that will facilitate evaluation of the factors beyond the 
Scope of this study, and simplify the usage of the data in its 
icenaded functional role within the company. 

a. Personnel 

It is recommended that the two graders who 


Menmaucted the cauliflower grading operations during the 1973 
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season be likewise employed during the forthcoming season. 
migecnbs 1S mot possible, alternate graders should acquire a 
reasonable degree of experience in the grading of other 
vegetables before attempting cauliflower grading. Considera- 
tion should be given to training an alternate grader under the 
instruction of the two experienced graders. 
bee Procedures 

The procedures vegaumended to be employed are 
essentially the same as used in the 1973 season. Random 
Samples should be drawn from each load upon its arrival at the 
plant. It is recommended that the sample size of fifteen 
heads be retained. A larger sample size would be more 
meew@opriabe FO this Situation in light of theoretical 
eonsiderations only. Increasing the size of the cauliflower 
sample by any appreciable amount would create a sizable burden 
On the grading capacities of the firm. Viewed in a practical 
eontext, this alternative is regarded as generally unrealistic, 
and a potentially frustrating and unfruitful recourse. Baseéd 
on the relatively high confidence levels associated with this 
paelysis obtained by using fifteen head samples, consideration 
meulad be given to formulating and recording inputs and 
PeeoauictlOn Outputs on @ more finite and uniform basis. This 
would tend to reduce the wide deviations in input and output, 
as well as the size and range of the aggregate samples involved. 
feers NOt implied that actual production should be halted for 
Mieecounving Durposes after a certain sized input or individual 


Bees niave been introduced and processed. Although desirable, 





this would be impractical at best. Rather, the use of existing 
recording measures, with minor modifications, could be utilized 
to accomplish the desired results. It must be noted that the 
wide variations in sample, input, and output sizes used in this 
Beuay were the result of groupings of data due to production 
extending over two or more days, and the methods used to record 
Output data in this event. It is proposed that production 
G@ounts can be, and in fact often are, made daily, accounting 
memepOoth grower and field identification, and the input and 
Output poundage. Consequently, closer accounting of the inputs, 
the samples taken, and the output achieved on a daily basis by 
prower and field will reduce the range of these variables. 
Inputs that cannot be processed during the day of cutting 
Should be so identified, and the associated samples and output 
likewise segregated. Adopting this practice, which appears to 
be within the capacity of the processing department, would 
reduce the overall size of the primary variables to more uni- 
form levels, and would be 4& desirable alternative for improving 
accuracy as opposed to increasing sample size to burdensome 
Peo impractical amounts. 

Sampling should be conducted when loads arrive 
Pemeene Dlant, with the times of cutting and actual sampling 
recorded on the proposed grading form. Grading should be 
accomplished as soon after sampling as possible. 

Geadane Shoulda be conducted in the Same manner 


as employed in obtaining the data for this study. The use 





SeeitunevioOnal adaptation of USDA United States Standards for 
Cauliflower for Processing is recommended. The five produce 
grading category weights should be determined to the nearest 
25 pound, recorded, and then double-checked to ensure that 
the sum of the category weights equals the total weight of 
moe Sample. The practice of computing category percentages 
at the grading station is considered unnecessary, and should 
be eliminated. Grade "A" and any other recoverable produce 
resulting from the grading should be introduced into processing 
meen completion of grading. 

It is intended that the grading evolution will 
be threefold in purpose. Firstly, the variables needed for 
use in the regression equation will be determined. Secondly, 
production supervisory personnel will be able to confirm 
their decision on which quality and grade of Sane alo we 1S, 
Peck. thirdly, the data obtained will constitute a data 
base for future evaluation and possible refinement of this 
system. 

The installation of a Fahrenheit thermometer in 
the receiving area or the area where loads awaiting introduc- 
tion into processing are parked is recommended. The purpose 
pmecars inStallation is to provide a means for obtaining the 
temperature data that will be required to perform an analysis 
of that element on the possible deterioration of the raw 
produce. 

PadetiOonally, 10 1s recommended that the capacity 


MemonpLain and record relative humidity data be acquired. The 
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use of hourly observations using a sling-psychrometer, or 
equivalent device, or the hourly observations recorded by 
FAA facilities, located at the Salinas Municipal Airport, 
Should be adequate for this purpose. Obtaining this measure- 
ment will enable eine tae of the effect of moisture on 
the deterioration of raw produce. Ideally, the observation 
should be taken in proximity to the trailer loads of produce 
for best accuracy. | 
Ce Conds 

The use of the grading sheet contained in Appen- 
dix G is recommended. This form consolidates several record 
entries into one format, and includes previously unrecorded 
Sava in a manner that is functional for further analysis, 
moewell as use in predicting the production output. The 
instructions appended to the form are self-contained. It 
must be emphasized that the purpose and intent of maintaining 
these records is to more closely align the primary variables 
and reduce their size while preventing grouping of data. It 
is not intended that this system overburden any element of 
the existing Spiegl Foods's system, but be accomplished 
feeelid the framework of the existing functional structure. 

Faw produce input records and output records 
Should be maintained in the same manner with one exception. 
Pmieividual input trailer welght records should be taken as 
Memes auring the 1973 season, but this data should be retained 
and recorded in order to more closely tabulate input weights 


warn production output. 
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For analysis of the effect of the number of 
production lines and workers employed during specific pro- 
cessing evolutions, the records should include the number of 
production lines utilized and the average total number of 
personnel involved in the trimming and sorting operations. 

All records should be collected and combined at 
enescompletion of individual production runs, or production 


days. 


B. USE OF COMPANY COMPUTER INSTALLATION 

It is recommended that Spiegl Foods investigate the use 
Seeys computer installation for the purpose of recording 
peamcompliing the sample and production data, and computing 
the predicted output and payment to be rendered, utilizing 
the appropriate regression coefficients developed above. 
Further, the use of the inhouse computer installation could 
Pereriatate evaluation of the 1974 and future harvest seasons, 
and procedures could be developed along similar lines to 
evaluate the effectiveness of the sampling-grading systems 


applied to vegetables other than cauliflower. 


Ce EVALUATION OF THE 1974 FALL CAULIFLOWER HARVEST 

The evaluation of the 1974 fall harvest data obtained as 
recommended above, should be accomplished in the same general 
manner as the analysis contained in this thesis with appro- 
priate attention devoted to the variables for which evaluation 
was not possible due to the lack of data. On the basis of 
tails evaluation, the basic equations should be refined as 


necessary. 
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APPENDIX A 


PRODUCTION DATA FOR CASES IN WHICH GRADE "A" 
CAULIFLOWER WAS THE PACKOUT OBJECTIVE (A-RUN) 


CASE NO TIP POA POB 
1 56290 13740 0 
2 134762 36370 0 
3 111550 15410 7810 
4 109890 25704 0 
5 41430 9520 0 
6 150442 33380 1405 
fe 64680 L4454 0 
8 130740 20280 1980 
9 29822 5505 0 
10 85700 16245 0 
ipl Id) si0 32071 0 
2 15480 3180 0 
13 244950 39021 13917 
14 131330 cunenml 0 
15 88610 Pies 0 
16 209540 50294 0 
17 73650 12965 0 
18 36084 10643 0 
19 357992 64170 0 
20 S640 17340 0 
All 54750 12 2Ihe 0 
22 186682 33034 0 
23 89460 19123 0 
ay 99430 21653 0 
25 70310 13089 0 
26 52420 7792 0 
27 66370 17226 0 
28 37690 ILE 0 
29 78210 ASSEN SNe 0 
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APPENDIX A (continued) 


CASE NO inBe POA POB POP 
30 106800 27105 372 0 
Sal 124290 Sleeps) 0 0 
32 59050 13700 0 1570 
33 84900 19942 0 0 
34 113990 22692 0 0 
a5 157430 32478 0 1925 
36 120740 26559 0 0 
aT L44540 29958 2592 0 
38 168760 35299 0 0 
39 161682 30740 0 Ly y 
40 68380 10780 0 eA AL 
Hy 33860 10305 0 1083 
Ha 151970 17673 116 36 5475 
43 73490 15342 0 0 
yy 58120 one Te 0 0 
1S 99600 12770 5520 1432 
6 36610 6383 0 Se 
N7 122780 24573 2448 1570 
48 35780 7410 98) 0 
MEAN 102813 21230 1014 808 
STD DEV 62543 12113 2884 IO: 
MIN 15480 3180 0 0 
MAX 357992 64170 HSOL7 5475 
Notes: 


1. This appendix lists the production data associated with 
the forty-eight cases in which Grade "A" Cauliflower was 
ies primary DProducvion objective. 


e. The data listed for each case includes: Total Input Weight 
CMe racwour Of Grade "A" Cauliflower (POA); Packcut of 
Grade "B" Cauliflower (POB); Packout of Pieces (POP). 


fer Unit of measurement f'or all data: Pounds. 


67 





CASE 


es 
O 


‘Oo ON WNW FW DW 


APPENDIX B 


SAMPLE DATA FOR CASES IN 


SAMWT 


Ha Lee 


4g 
341 
434 
126 


IE Shi) 
386 


292 


SD, 
826 


244 


865 
346 


50 


2.0 
mAs 
0 
.00 
482, 


28 


Seas 
aC) 
or 
sea) 
Bye) ¢ 
(25 
iD 
8 SG 
288. 
055 
O19) 
iesiere 
vO: 
324, 
Elise 
2 
ye. 
Bien 
NOS 
~75 
wis 
i 
=0.0 


25 


50) 


00 
50 
00 


Ol 
26 
00 
50 


00 
00 


SAMA 


eo]. 
eae 
64, 
Q4. 
15) < 
ie 
Zio. 
67. 
12) 
17. 


OZ 


ae 


140 
64 


50 
ey 


82 


242 


70 


34 
26 


00 
D0 
00 
(ie 
(as, 
2 
ie 
cae 
eS 
(es, 


.00 
13. 
£25 
90. 
90. 
25 
50 
125 
25 
89. 
00 
25 

95. 
iso: 
£25 
38. 
£25 
25) 
Slee 


19 


50 


ie, 


2) 


50 


(ae 


50 


> 


SAMBC 


On 
25 
5 
Bi) 
ee 
63. 
8) 
8) B45 
eee 
pe 
25 
Oe 
25 
23F 
ie 
54. 
250 


54 
Dal 


Gul 


ae 


515) 


Or 
WG le 
25 
ne 
a(S 
25 
00 
2 
23. 
35. 
7. 
or 


14 
48 


41 
26 


68 


00 


50 
(es. 
50 
50 
00 


00. 


50 


50 


25 
2) 
dhs, 


63 
88 


(ee 


00 
50 
eo 
15 
00 


WHICH GRADE 
CAULIFLOWER WAS THE PACKOUT OBJECTIVE (A-RUN) 


SAMBM 


lee 


26 


26 


16 


no 
30. 
moi 8 
28. 

Si. 
Sas. 
EAL 


00 


510) 
Ss 


58. 


ou 
io 
ie 
»75 
—20 
S25 
250 
eS 
»75 
ao) 
558 
ee 5 
25 
moe, 
00 
20:0 
- 00 
.15 
5 He 
A, 
aw 
“(3 


SAMT 


12 - 


ae 


186 


234 


226 

26 
430 
ow; 


ie 


Ih I 


eee. 
DOF 
eG 


Mat 


50 


ae 
ge) 
24s, 
73. 
2 One 
a0 . 
gE 
43, 
ICs. 


D0 
Zo 
00 
00 


00 
Zp) 


0 
veo 
A150. 
250 
ay Oe 
341. 
WAS ¢ 
5H) 
Doe: 
2) 
«00 
Die. 
169. 
210) 7e 
lair 
OG. 


15 
50 
50 
88 
88 


15 
00 
(Es, 
5). 


5 
Zo 
(€. 


SAMD 


2% 
210 
00 
125 
»50 
m5 
70 
55 
2 
50 
00 
725 
00 
25 
. 00 
“ate 
.25 
75 
00 
00 
725 
0 
~75 
250 
50 
wie 
125 
00 
75 


i 
PO 


te 


‘ee 


MP WwW dr a bs i 
OP PMONN ON OP FwOUND FwHO NM UW FW =~ 


(a, 


(5 





APPENDIX B (continued) 


ie SAMWT SAMA SAMBC SAMBM SAMT SAMD 
30 303.15 69.75 69.50 SL eS A035 9.00 
31 426.75 98.50 Nene OOO 193.00 8.00 
32 Log a25 48.00 21.50 36.75 86.25 4.75 
33 244.00 515) 5 105 Soneo. 35.75 109.25 5.00 
34 194.50 49.75 33.50 10.00 98.00 3.25 
35 352.25 7.25 60.75 54.00 161.75 8.50 
36 374.75 80.00 Aoe50 del n50 198.25 6.50 
37 369.25 98.25 60.00 ree) 0. 50 mle ss 
38 459.25 129.25 (ce 7095 PRAROReS asic 
39 193.25 29.50 58.50 8.50 92.50 4.25 
40 233.25 BT. 25 47.00 imei 131.00 WP 1o.50 
4y 134.25 29.25 20.00 3.50 (ES IES 3.75 
42 469.75 Sy 5 (i > ein Sar 27 300 ee. 50 
43 215.50 48.25 Sec cco 122). 00 8.25 
yy 1S 39.50 G25 -liesGe 108.00 4.50 
4S S104 aeds 62.25 HOS OmOeO 176.50) 16525 
46 95.75 14.50 18.25 5.25 50m (5 00 
47 490.75 104.00 BOs amcor io 303.25 517.60 
48 96.75 PS 0) 12.25 8 LS 50.25 4.00 
MEAN B20 09 75.70 One omc emm 175.46 10.29 
STD DEV 205.89 52.83 eo ome 112. 61 8.85 
MIN 59.25 13.25 eS 0.75 Pipe 5 aele) 
MAX Ime 267525 tol. be 88.25 539.88 50.00 
Notes: 


Miro opendix lists the Sample cata associated with the 
forty-eight cases in which Grade "A" Cauliflower was the 
primary production objective. The cases are listed 
sequentially, and correspond to the production data cases 
mesueo in Appendix A. 


2. The data listed for each case includes: Sample Weight 
(SAMWT); Sample Weight of Grade "A" (SAMA); Sample Weight 
of Grade "B" Color (SAMBC); Sample Weight of Grade "B" 
Megiesnye (GAMBM): Sample Weight of Trim Loss (SAMT); 
Sample Weight of Damage and Rot (SAMD). 


feeelints Of Measurement for all data: Pounds. 
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PRODUCTION DATA FOR CASES IN WHICH GRADE 


AE PENDIEX SC 


npn 


CAULIFLOWER WAS THE PACKOUT OBJECTIVE (B-RUN) 


CASE NO. TIP POA POB POP 
4g 89030 1920 19065 0 
5.0 53640 1000 10500 3630 
51 298070 5727 60277 10194 
54 206010 8212 46580 2560 
DS 53950 510 11855 1885 
54 105850 0 25668 0 
D5 115280 1380 33192 0 
56 FO1020 ies) 2 fy ela ye 0 
MEAN 127856 2488 28781 2234 
STD DEV $3599 2901 17259 3495 
MIN 53640 0 10500 0 
MAX 298070 Se Le B02 ca 10194 
Notes: 


ieee ints appendix lists the production data associated with 
the eight cases in which Grade "B" Cauliflower was the 
primary production objective. 


eeeeeine Gata listed for each case includes: Total Input 
Hemeiee rrr): Packouwt of Grade “A Cauliflower (POA); 
Packout of Grade "B" Cauliflower (POB); Packout of 
Pieces (POP). ; 


See Unit Of Measurement for all data: Pounds. 


{0 





APPENDIX D 


SAMPLE DATA FOR CASES IN WHICH GRADE "B" 
CAULIFLOWER WAS THE PACKOUT OBJECTIVE (B-RUN) 


CASE SAMWT SAMA SAMBC SAMBM SAMT SAMD 
on 

hg 270.50 58.25 21.00 35.50 144.00 11.75 
50 150.50 17.00 14.00 19.00 85.50 15.00 
51 814.00 118.00 89.75 74.50 415.50 116.25 
52 598.25 82.75 101.50 36.00 335.25 42.75 
53 187.50 24 25 wae 8.25 °99.00 38.75 
5h 313.00 81.00 31.50 26.00 149.75 24.75 
55 422.50 86.50 50.50 50.50 229.00 6.00 
56 309.25 60.50 48.00 18.00 165.50 7s 
MEAN 383.19 66.03 46.69 ac Boe wel 34.06 
STD DEV 223.26 ae Se Boney Zul alc mmenl Sere BE 35.60 
MIN 150.50 nolo 14.00 8.25 85.50 6.00 
MAX 814.00 118.00 101.50 74.50 415.50 116.25 
Notes: 


ime thiis appendix lists the sample data associated with the 
eight cases in which Grade "B" Cauliflower was the primary 
production objective. The cases are listed sequentially, 
and correspond to the production data cases listed in 
Appendix C. 


eo. The data listed for each case includes: Sample Weight 
(SAMWT); Sample Weight of Grade "A" (SAMA); Sample Weight 
Seecrece 'B" Color (SAMBC); Sample Weight of Grade "B" 
Maturity (SAMBM); Sample Weight of Trim Loss (SAMT); 
Sample Weight of Damage and Rot (SAMD). 


feeeeUnit of Measurement for all data: Pounds. 


(@l 





APPENDIX E 


REGRESSION ANALYSIS 


ines UchAs (University of California Los Angeles) Biomedical 
Regression Program (BMDO2R) was used to perform the regression 
analysis.- This program computed a series of multiple linear 
regressions in a stepwise manner. At each step one variable 
is added or removed from the regression equation. The 
variable added is the one which makes the greatest reduction 
in the error sum of the squares between the data points and 
the regression plane. Actually it is the variable which has 
the highest partial correlation with the dependent variable 
Given the variablies which have already been introduced into 
the regression, and it is the variable which if added, would 
have the highest F value. A variable iS removed when its F 
value becomes too low. The stepwise procedure is terminated 
when all variables are included in the regression equation, 
or when variables which are not included would produce F 
values below a present limit or the remaining variables are 
highly correlated with those in the regression equation. For 
this study, the F-level required for inclusion was 2.0 and 


the F-level for deletion was 1.0. 


1pixon, ies) oomneoicaleComputer Programs, 3d ed., 
fee 35-2510, University of California Press, 1973. 


ee 





A. ASSUMPTIONS 

Linear regression analysis makes four theoretical 
assumptions regarding the conditional probability of the 
dependent variable (Y) and the independent variables (X,): 


1. The conditional distributions of Y given X have the 
same standard deviation no matter what the value of X. 


2. The means all lie in the same straight line which is 
the expression for the true regression line. 


3. “Successive observations are independent. 
2 


ieeethe values of Xs are known in advance. 
Pee FACKOUT OF GRADE "A" WITH A-RUN 
A regression analysis was performed on the packout of 
Grade "A" A-RUN as shown in the following equation, where as 


th 


is the coefficient and the i independent variable and 


a is a constant. 


Eon = a, +t a, (TIP) a9 a, (SAMWT) +" a2 (SAMA) 7 a) (SAMBC ) 


0 


a a. (SAMBM) a ag (SAMT) 1h (CSVENUIDD, 


{ 
The regression results follow in Table I. The multiple 
eorrelation coefficient, R, was high at each step. At the 
first step of the regression process total raw cauliflower 
input into production (TIP) became the independent variable. 
At the second step of the regression process sample weight 


of Grade "B" color (SAMBC) joined the previously introduced 


“Lapin, [eae oost istics 1orstodern Business Decisions, 
p. 466, Harcourt Brace Jovanovich, Inc., 1973. 


ie 





TABLE I 


RESULTS OF STEPWISE REGRESSION 
OF A-RUN PACKOUT OF GRADE "A" 


Sah P 1 2 3 

Entered se SAMBC S AMD 

Previously Entered Ja SAMBC 
ee 

R 2928 933 937 

POCrrPLoOLeNTS 

Constant PION 2 PN6 PAS) OC) Sle :iley EASA PS 

ee ve 3S BEEN, 

SAMBC -87.197 -83.234 

SAMD -156.650 


STANDARD ERROR OF COEFFICIENTS 


ea 2 ; pou meee 024 
SAMBC 46.763 46.148 
SAMD 102.106 


F OF INDEPENDENT VARIABLE 


TIP 285.370 94.571 94.159 
af WATS 1/45 1/44 
F(tab., .01) fee Tee fege 

SAMBC a, gen 2 26 
at jy 7 ee 
F(tab., .10) 2.82 2.82 

SAMD 2.354 
af 1/44 
F(tab., .20) 1.69 


REGRESSION/RESIDUAL ANALYSIS OF VARIANCE 


F 285.370 IS 2 Ie Oy LO Sac 30 

af 1/46 BANS 3/44 

fecab., .01) ae eall eel: He 26 

Notes: 

ie POA = agta, (TIP) +a, (SAMWT) +a. (SAMA) +a) (SAMBC) +a, (SAMBM) 
tag (SAMT) +a, (SAMD) 


Sample size = 48 
F to enter 2.0 
FY to remove 1.0 


WwW MP 
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variable, TIP. On the third step sample weight of damage 
and rot (SAMD) entered the regression equation. No new varia- 
bles were introduced after step 3 as the F-statistic for 
inclusion was below 2.0. When tabulating F-statistics for 
the 0.99 and 0.95 confidence level, Mathematical Tables from 
Handbook of Chemistry and Physics was used. All other F- 
statistics were tabulated using the Handbook of Mathematical 
malmct ions. 

The F-statistic CCmMpuGed a Crmeaen separate coefficient, 
ass in each step of the regression equation tests the null 


hypothesis (Ho) against the alternate hypothesis (Hy): 


The null hypothesis should be rejected when the tabulated 
meee Ot K-statistie at the confidence level l-a is smaller 
than the F-statistic computed for each coefficient at a 
specific step in the regression. 

The tabulated F-statistics for the independent variables 
meme ti table £ are Significant in step 3 for the levels 
maemeated, greater than 0.99 for TIP, greater than 0.90 and 
Mess than 0.95 for SAMBC and greater than 0.80 and less than 
0.90 for SAMD. In other words there is a 1% risk that the 
jene coeificient for TIP is zero, a less than 10% risk that 
the true coefficient for SAMBC is zero, and a less than 20% 


Pask that the true coefficient for SAMD is zero. 


1) 





The analysis of the variance of the regression relation- 


ship and the variance of the residuals compare an F-statistic 


computed for the overall regression relationship with a 


maleated F-statistic at the level l—-a. 


iJ 


number of degrees of freedom of the regression 
number of degrees of “Treedom of the residuals 


Czas 
Wo 


This procedure tests the null hypothesis (Hy) eyayel pave 


alternative hypothesis (H). 


Ho: a= 0 
H,: a ¥ 0 
a 
ai 
Se. 
a 


l-n = number of independent variables in the 
regression equation 


“ This procedure, like the F-test for a single coefficient, 


accepts the null hypothesis when F computed is less than the 


F tabulated, 


mon clarger. 


ana rejects the null hypothesis when F computed 
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At each step in the regression, as shown in Table I, the 
computed F-statistic is at least twenty-four times greater 
than the tabulated F-statistic. Therefore, the overall 
regression relationship at each step was found to be a signi- 
ficant estimator of the dependent variable, POA, at the 
greater than 0.99 confidence level. 

The following equation was developed as a predictor for 


packout of grade "A" cauliflower on A-RUN: 
EO =e 507 st SOR eo UIE ee os ( GAMBC) = 157 (SAMD) 


SeeeeeACKOUT OF GRADE "A" WITH B-RUN 
A regression was performed on the packout of grade "A" 


for a B-RUN as shown in the following equation: 


POA = Ay ate a, (TIP) t ay (SAMWT ) ‘fe a.2(SAMA) als a), (SAMBC ) 


a a5 (SAMBM) a ap (SAMT) 7 a7 (SAMD) 


The regression results follow in Table II. During the first 
step, sample weight of grade "B" color (SAMBC) was introduced 
as an independent variable. On step 2, sample weight of 
grade "A" (SAMA) was also added as an independent variable 

to the regression equation. No new variables were added 

as the F-statistics of the remaining variables were too low 
memeinciusion. The null hypothesis, Ho: fae Oe aha ene 


ae 


alternative hypothesis, H,: a, # 0, were tested. It was 


(ai 





TABLE I1 


RESULTS OF STEPWISE REGRESSION 
OF B-RUN PACKOUT OF GRADE "A" 


ees P 1 2 
Entered SAMBC SAMA 
Previously Entered SAMBC 

R 901 eo sie 
Cent rLICLENTS 

Constant ~1189.442 ~219.348 
SAMBC 78.760 104.536 
SAMA See 2 te 


STANDARD ERROR OF COEFFICIENTS 


- SAMBC 1 EC 22.425 
SAMA Zan 0) 


F OF INDEPENDENT VARIABLE 


SAMBC 25.726 AN RAC 
af 1/6 WS 
fecab., .01) eet 16.26 

SAMA 2.200 
af | 1/5 
F(tab., .20) 2.18 


REGRESSION/RESIDUAL ANALYSIS OF VARIANCE 


F 2 eo U6 2537 

aF 1/6 275 

fimewab., .O1) 13.74 ree 

Notes: 

ie POA = Agta, (TIP) +a, (SAMWT)+a3(SAMA)+ay(S MBC ) +a, (SAMBM) 


ta ¢ (SAMT) ta. (SAMD) 


Sample size = 8 
F to enter 2.0 
F to remove 1.0 


=W NM 
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determined that SAMBC was significant at the level of greater 
than 0.99 and SAMA was significant at a level of greater than 
0.80 and less than 0.90. In the analysis of variance the 
Overall regression relationship at each step was found to 
Peeo significant estimator of the dependent variable, POA, 
at a greater than 0.99 confidence level. 

The following regression equation was developed as a 


predictor for the packout of grade "A' cauliflower on a B-RUN: 
POA = ~219 + 105(SAMBC) - 33(SAMA) 


D. PACKOUT OF GRADE "B" WITH A-RUN 
A regression analysis was performed on the packout of 


grade "B" A-RUN as shown in the following equation: 


POB = 2.0 + a, (TIP) + a, (SAMWT) + a. (SAMA ) + a) (SAMBC ) 


2, (SAMBM) ao ap (SAMT) + a7 (SAMD) 


The results of the regression follow in Table III. The 
regression went through only one step. Only one independent 
variable (SAMBC) was introduced into the regression equation. 
All other variables had a F-statistic below 2.0. Again 
meseing the null hypothesis, H.: a. = 0, and the alternative 


0 1 


hypothesis, H a, x 0, it was found that SAMBC was signifi- 


:: 
Gant at a level greater than 0.99. Likewise in the analysis 


of variance it was found that the computed F-statistic is 


(2 





TABLE III 


RESULTS OF STEPWISE REGRESSION 
OF A-RUN PACKOUT OF GRADE "B" 


STEP 1 
Pmoered SAMBC 

R 438 
COEFFICIENTS 

Constant -703.788 
SAMBC 42.476 


STANDARD ERROR OF COEFFICIENT 
SAMBC 2 esi 


F OF INDEPENDENT VARIABLE 


SAMBC 10.947 
ar 1/46 
m(cab., .01) #5 2k 


REGRESSION/RESIDUAL ANALYSIS OF VARIANCE 


F Wey, ely 
af 1/46 
bitab., .0O1) ( eral 

Notes: 


im FOB = aqta, (TIP) +a, (SAMVT) +a. (SAMA) ta, (SAMBC) +a, (SAMBM) 


tag (SAMT) +a, (SAMD) 


Sample size = 48 
Petro enter 2.0 
F to remove 1.0 


mW M 
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One and one-half times greater than the tabulated F-statistic. 
The overall regression relationship was found to be a signi- 
ficant estimator of the dependent variable, POB, at a greater 
than 0.99 confidence level. The following equation was 
aewetoped as a predictor for packout of grade "B" cauliflower 


on a B-RUN: 
POB = ~704 + 42(SAMBC) 


meee EACKOUT OF GRADE “"B" WITH B—RUN 
A regression analysis was performed on the packout of 
grade "B" B-RUN as shown in the following equation: 


Obese a. a, (TIP) st a (SAMWT) 1 a&.2(SAMA) Tj a) (SAMBC ) 


0 


cf a. (SAMBM) E ag(SAMT) + a7 (SAMD) 


The results are displayed in Table IV. The regression went 
through two steps before the F values of the remaining 
variables dropped below 2.0. The two variables which were 
Mmaeroducead as independent variables in the regression equa- 
tion were: total pounds sampled (SAMWT) and sample damage 
and rot (SAMD). The null hypothesis, H,: a, = O, and the 


0 


alternative hypothesis, H a. x 0, were again tested. It 


1! 
fee ound that SAMWT was significant at the greater than 
0.99 level and SAMD was significant at the greater than 0.90 


mae tess than the 0.95 level. In the analysis of variance 
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TABLE IV 


RESULTS OF STEPWISE REGRESSION 
OF B-RUN PACKOUT OF GRADE "B" 


SaaS 1 2 
Entered SAMWT , SAMD 
Previously Entered SAMWT 

R 996 998 
Coan rlLCLENTS 

Constant -725.844 ~1451.155 
SAMWT fe, Clo 83.384 
SAMD - 50.474 


STANDARD ERROR OF COEFFICIENTS 


SAMWT Oe OW 3.464 
SAMD ree 


F OF INDEPENDENT VARIABLE 


SAMWT 767.351 549.345 
af 7s 75 
Mi@cab., .01) lee aga 13.27 

SAMD Dye) |) 
af IAS 

Mmieecb., .10) 4.09 


REGRESSION/RESIDUAL ANALYSIS OF VARIANCE 


F TO. sok 607 Sic I 
af IAS 275 
Mecpab., .01) es Lee 
Notes: 


io POR = ata, (TIP) +a, (SAMWT)+a.(SAMA) +a, (SAMBC)+a,SAMBM) 


tag (SAMT) +a7(SAMD) 


Sample size = 8 
Hace emcter ¢c.0 
Fecowremove 1.0 


WwW MP 
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the computed F-statistic was at least forty-eight times 
ereaver than the tabulated F-statistic. The overall regres- 
sion relationship at each step was found to be a significant 
€éstimator of the dependent variable, POB, at the greater 
than 0.99 confidence level. The following equation was 
developed as a predictor for the packout of grade "B" with 


B-RUN: 
POB = ~ 1451 + 83(SAMWT) - 50(SAMD) 


Peet ACKOUT OF PIECES 
Regression analysis was performed on the packout of 


Pieces as shown in the following equation: 


POP = 2 i a, (TIP) 1 an (SAMWT) as a. (SAMA) + a), (SAMBC) 


3 a, (SAMBM) af ag (SAMT) fe a7 (SAMD) 


The results follow in Table V. During the first step the 
independent variable SAMD was introduced into the regression 
Soevion. The regression progressed through a total of 
three steps during which SAMA and SAMWT were also introduced 
into the regression equation as independent variables. When 


the null hypothesis, dH a, = O05 andthe valvernative hypothe— 


Oe 


sas, H x 0, were tested it was found that SAMD was signi- 


iy were. 
ficant at the 0.99 level, SAMA and SAMWT were significantly 


meecverethan 0.95 and less than 0.99 level. In the analysis 
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TABLE V 


RESULT OVOF- STEPWISE REGRESSION 
Ob (EACKOUT OPerPinchs 


eee, P dk 


Entered SAMD 
Previously Entered 


R ~803 
SOerRFICIENTS 

@Wonstant =46 ,485 
SAMD (AEROS 
SAMA 

SAMWT 


DEENDARD ERROR OF COEFFICIENTS 


SAMD 7.869 
SAMA 
SAMWT 


F OF INDEPENDENT VARIABLE 


SAMD 97.758 
af 75 
F(tab., .01) 7.13 

SAMA 
af 
F(tab., .05) 

SAMWT 
at 
F(tab., .05) 


2 
SAMA 
SAMD 


Oe 


5 (oeos 
Selec 


= foe 


294 
B44 


PO CO 


dO 42 
1/ Be 
7.14 
6.766 
WS: 
4.02 


REGRESSION/RESIDUAL ANALYSIS OF VARIANCE 


F 97.758 
af 5H 
Miecab., .01) aks 
Notes: 


57.482 
C755 
5 8S 


SAMWT 
SAMA 
SAMD 


B47 


ee vas 


( BOUNE 


~ 21.784 


4.312 


INOS 5) f 
(esis 
2.140 


47.048 
7 Se 
(es 
8.092 
V7 
Me 
4.058 
AS 2 
EO 


41.885 
3/32 
sys, 


im POP = ata, (TIP) +a, (SAMWT) +a. (SAMA) +a, (SAMBC) +a, (SAMBM) 


ta 6 (SAMT) +a. (SAMD) 
Sample size = 56 
F to enter 2.0 
feco remove 1.0 


ZW PO 
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of variance it was determined that in each step of the 
regression the computed F-statistic was at least ten times 
greater than the tabulated F-statistic. Therefore, the 
overall regression relationship at each step was found to 
be a significant estimator of the dependent variable, POP, 
at the greater than 0.99 confidence level. Regardless of 
whether it is a grade "A" or grade "B" production run the 
following equation was developed as a predictor for the 


packout of pieces: 


POP = 214 + 73(SAMD) - 22(SAMA) + 4(SAMWT). 





APPENDIX F 


1. GENERAL 

Confidence levels for the predicted output (Y) can be 
derived using the following data and information. A confidence 
level is the proportion of interval estimates obtained from 
many repeated samples (of the same re) taken from the same 
Beeulation, that will contain the actual output being 
estimated. For example, suppose that the confidence level is 
set at 95%. If one was to repeat the sampling procedures, 
then on the average 95 out of every 100 similar intervals 
obtained would contain the actual Y while five intervals would 
Mee cOntain the actual Y. 

Confidence levels for the predicted output (Y) can be 


derived by the following: > 


Giex y <z) Ms 


rS°(ELY]) + 1] MSE = 8“(Y) 


= S§°(E[Y]) 


NM bP 


Y= 2.6 zt; asx a a5¥ BE Be 
Yt tan (0/2) \/8?(x) 
~ af 


3Neter, J. and Wasserman, W., Applied Linear Statistical 
fegelsw ps. 233, Richard D. Irwin, Inc., 1974. 


8 6 





af of residual orn — # of coefficients 


A, j = inverse of the information matrix of the regression 
as given on the following pages 
MSE = residual sum of squares/df 
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APPENDIX G 


INSTRUCTIONS FOR PREPARING THE CAULIFLOWER GRADING FORM 


General. The attached form represents an effort to collect 
all existing variable data associated with specific production 
mons of frozen cauliflower. It contains twenty (20) variables 
(blanks), the majority of which have been Deeniouely recorded 
by other means, anda fewnew data items. Specific instructions 
and responsibilities for the various inputs are listed below. 
The form is an integral part of establishing a data base that 
will be used to evaluate existing cauliflower grading 


preeeceadures. Consequently, practical accuracy is desired. 


meneral Instructions. 

1. Weights: Input and output weights should be the actual 
weights accurate to the nearest pound. 

2. osoample Weights: Accuracy to the nearest .25 pounds is 
delcaieed, 

[aeelomes: Use local times, with “A for AM and "P" for PM. 

4, Weather Data: Subjective judgment and general observations 
will be adequate. A thermometer and psychrometer have been 


provided in the receiving for recording data. 


oe 





Specitic Instructions: 


Item Responsibility 
A. Receiving Dept. 
ii, Receiving Dept. 
Co . Receiving Dept. 
D Receiving Dept. 
iE. Graders 

lo Processing 

eee conrough L. Graders 

M Processing Dept. 
fee tnrough P. Processing 

Q. and R. Graders 

Si Graders 

as Graders 
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Instructions 


Self-explanatory 
Self-explanatory 


Record total produce 
weight of load. 


Record time that load 
arrives at the plant. 


self-explanatory 
Self-explanatory 

Record sample weights only. 
Record average numbers 


Ouwoulemeolnt. Daily count 
teva were tcne !oad 2nputs 
recorded. 


Enter appropriate number 

Chat describes the conditions 
while the load was awaiting 
processing. 


Use average temperature 
during the same period as 
Opeand R. 


Use Relative Humidity for 
same period. 
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APPENDIX H 


UNITED STATES STANDARDS FOR 

CAULIFLOWER FOR PROCESSING4 >9° 
(24 F.R. 6238) 

Effective September 4, 1959 


OUTLINE: 


GRADE 
sec. 
meesecoO U.o. No. 1. 


CULLS 
eiee see! Culls. 


BASIS OF GRADING CAULIFLOWER 
pieeseee Basis of grading cauliflower. 


cee he Mi OlwOh Ss RAN DARDS 
we sees Application of standards. 


DEFINITIONS 
51.3224 Fresh. 
ml, 3225 Compact. 
mecee?o Characteristic Color. 
ee. 3see/ Cull Material. 
51.3228 Damage 
51.3229 Diameter. 
51.3230 Segment 


AUTHORITY: §8§51.3220 to 51.3230 issued under secs. 202-208, 
mieobay. L0C7, as amended; 7 U.S.C. 1621-1627. 
GRADE 
fete see20)6|6CUU.S. No. 1. 
les. No. 1" consists of cauliflower which is fresh, 
mempack, which has good characteristic color and is free from 


jacket leaves, stalks and other cull material, soft or wet 


ienptisned Diese Department Of Agriculture, Agricultural 


Marketing Service, Washington, D.C. 
Packing Cree veevroouer~ 1) eontormity with the requirements 


of these standards shall not excuse failure to comply with the 
provisions of the Federal Food, Drug, and Cosmetic Act. 
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Gecay, aid 2 cee rom damage caused by discoloration, bruising, 
imeeciness, fugzamess, enlarged bracts, dirt or other foreign 
material, mildew or other disease, insects, freezing, hail, 
Srmemechanical Or Other means. 

(a) Unless otherwise specified, each head shall be not 


less than 4 inches in diameter. 
Coes 


beer sccel Cullis. 


TeV list conc ic OL meaulit lower which fails to meet the 


reguirements of the foregoing grade, other than for size. 


BASIS OF GRADING CAULIFLOWER 


Mole scec basis OF Srading cauliflower. 


in grading cauliflower the head iS cored and quartered. 
The defective segments are then removed from the head and 


classed as culls. (See 851.3230.) 


Perle arlLONSOn STANDARDS 


mele, 3223. Application of standards. 


In the application of this grade to determine the 
percentage of the log which meets the requirements of U.S. 
ie | Brade, tolerances shall not apply. When a lot is 
Mmeqduirea FO meet U.S. No. 1 grade, the following tolerances, 


my weight, shall apply: 


at 





(a) Tolerances for defects. 10 percent for cauliflower 
which fails to meet the requirements of the grade, other than 
for size: Provided, That not more than one-fifth of this 
amount, or 2 percent, shall be allowed for cauliflower 
affected by soft or wet decay; and, 

(bob) Tolerance for size. Not more than 5 percent of any 
lot shall be allowed for heads failing to meet the specified 


minimum size. 
DEINE LEONS 
§51.3224 Fresh. 


"Fresh" means that the head is not more than slightly 


wilted. 
fete see>)6(CCompact. 


"Compact" means that the flower clusters of the head or 


segments of the head are tightly united. 
§51.3226 Characteristic color. 


"Characteristic color" means that the head or segments 


of the head are white or creamy white. 
mote see{ Cull material. 


"Cull material" means jacket leaves and stems removed 
in the proper trimming of the heads and any loose leaves or 


foreign material. 
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§51.3228 Damage. 


"Damage", unless otherwise specifically defined in this 
section, means any defect which materially affects the 
appearance, or the processing quality of the cauliflower. 

Any one of the following defects, or any combination of 
Rerects the seriousness of which exceeds the maximum allowed 
for any one defect, shall be considered as damage: 

(a) Discoloration when the cauliflower is of some 
abnormal color which will not change to a white or light 
@roam color in the ordinary process of blanching; 

(b) Riciness when individual bud branches have become 
slightly elongated and flower clusters have lost compactness 
to the extent that a granular or abnormally rough surface is 
apparent; 

(c) Enlarged leaf bracts (modified ingrown leaves) when 
a segment has: 

(1) More than 3 light green leaf bracts extending 
ayer the shoulder of the segment; 

(2) One light green leaf bract extending more than 
maakt way across the segment; or, 

(3) Any leaf bract darker in color than light green; 
ena, 

(d) Insects when there is more than slight infestation 
or when the cauliflower is blemished by feeding or other 
means to the extent that the appearance or processing quality 


is materially affected. 


oo 





§51.3229. Diameter. 


"Diameter" means the greatest dimension of the head 
measured at right angles to a line running from the crown 


tO the base of the head, exclusive of the jacket leaves. 


651.3230 Segment. 
"Segment" means one of the principal divisions of the 
mec. CONSISTing Of a2 Primary branch of the stem, including 


secondary branches and flower buds. 


The United States Standards for Cauliflower for Processing 
contained in this subvart shall become effective 30 days after 


Publication hereof in the FEDERAL REGISTER. 


Dated: July 30, 1959 


ROY W. LENNARTSON, 
Depuby 1 amunias vira bor, 
Marketing Services. 


Mor. Doc. 59-6371: Filed, Aug. 3, 1959; 8:45 a.m.] 
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UNITED STATES STANDARDS FOR-GRADES 
OF FROZEN CAULIFLOWER® > 
Effective November 12, 19518 


OUTLINE: 


PRODUCT DESCRIPTION AND GRADES 
sec. 
Be./2b Product description. 
me.eice Grades of frozen Suit Howe 1% 


PACTORS OF e000 ni Ty 
52.723 Ascertaining the grade. 
52.724 Ascertaining the rating for the factors which 
are scored. 
mee es Color. 
Mem7eo 6 6«Absence of defects. 
Bie.i2i Character 


PO witoese - LON AND CERT CATION 
52.728 Ascertaining the grade of a lot. 


SCORE SHEET 
52.729 Score sheet for frozen cauliflower. 


Opublished by U.S. Department of Agriculture, Agricultural 
Marketing Service, Washington, D.C. 


The requirements of these standards shall not excuse 
faiwee TO comply with the provisions of the Federal Food, 
iene, and Cosmetic Act. 


omnis is the third issue of the United States Standards 
for Grades of Frozen Cauliflwoer. These standards are issued 
by the Department after careful consideration of all data and 
views submitted. 

These standards were recodified in the Federal Register 
of December 9, 1953 (18 F.R. 7953) and no change was made 
Peceopuelmecne format. Section S2.720 was amended (22 F.R. 
3535) to become effective July 1, 1957. 

Nomeeomipdemecase Ol "OGher Standards for processed fruits 
and vegetables, these standards are designed to serve as a 
Pomvenseny Dasis for sales, for establishing quality control 
Peopromsewama for devermining load values. They will also 
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PRODUCT DESCRIPTION AND GRADES 
ieee Proauct Description. 


Frozen cauliflower is prepared from the fresh flower heads 
of the cauliflower plant (Brassica oleracea botrytis) by 
trimming, washing, and blanching and is frozen and maintained 


at temperatures necessary for preservation of the product. 
§52.722 Grades of frozen cauliflower. 


ee Ue omGraderh sore'U.S. Hancy" is the quality of 
frozen cauliflower that possesses similar varietal charac- 
teristics; that possesses a good flavor and odor; that possesses 
PyesoOoad cOllor;s that 1s practically free from defects; that 
possesses 4 good character; and thet scores not less than 
85 points when scored in accordance with the scoring system 
euvlined in this subpart. 

(pm Uso eeocade Bom “U.S. Extra Standard" is the 
Quality of frozen cauliflower that possesses similar varietal 


womaeberlmstaes; that possesses a fairly good flavor and odor; 


serve as a basis for the inspection of this commodity by 
Federal inspection service, which is available for the 
inspection of other processed products as well. 

The Department welcomes suggestions which might aid in 
miprovines these standards in future revisions. Comments may 
be submitted to, and copies of these standards obtained from: 

Chief, Processed Products Standardization 
and Inspection Branch 

Fruit and Vegetable Division 

Agricultural Marketing Service 

Witew@eceetates Department of Agriculture 

Wecoeeron c5, O.C. 
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that possesses a reasonably good color; that is reasonably 
free from defects; that possesses a reasonably good character; 
and that scores not less than 70 points when scored in 
accordance with the scoring system outlined in this Subpart. 
(ome ovbstandard sc the quality of frozen cauliflower 
that fails to meet the requirements of U.S. Grade B or U.S. 


Extra Standard. 


FACTORS OF QUALITY 


Mee. (es Ascertaining the grade. 


(a) The grade of frozen cauliflower is ascertained by 
eonsidering, in conjunction with the requirements of the 
respective grade, the respective ratings for the factors of 
molor, absence Of defects, and character. 

(b) The relative importance of each factor which is 
scored is expressed on the scale of 100. The maximum number 


Seepoints that may be given such factors are: 


ieee GOs ; Points 
(co ——— ho 
Absence of defects ------ ho 
Character --------------- 20 
(Mong LIE RISCIOS SS So 100 


(c) The scores for the factors of color, absence of 
defects, and character are determined immediately after 
Mmaawine SO tonat the product is sufficiently free from ice 


eayovalo powpermit proper handiing as individual units, except 


OS 





Chat buds or buttons which are slightly dark in typical color 
are cooked before evaluating the factor of color. The product 
48 cooked to determine the flavor and odor. 

(d) "Good flavor and odor" means that the product after 
cooking has a good, characteristic, normal flavor and odor 
and is free from objectionable flavors and cbjectionable 
odors of any kind. 

(e) "Fairly good flavor and odor" means fee the product 
after cooking may be lacking in good flavor and odor but is 
free from objectionable flavors and objectionable odors of 
any kind. 

§52.724 Ascertaining the rating for the factors which 
aigemsc Gilet. 

The essential variations within each factor which is 
scored are so described that the value may be ascertained for 
each factor and expressed numerically. The numerical range. 
within each factor which is scored is inclusive (for example, 


Mmeco 20 points" means 17, 18, 19, or 20 points). 
mie.ic> Color 


(a) "A" classification. Frozen cauliflower that possesses 
a good color may be given a score of 34 to 40 points. "Good 
Beewor siecans tnat the buds or buttons possess a characteristic 
wove CTO fight cream color over the tops, which color may be 
slightly variable, and that the product may possess a 
emaracterisuse Preen cOlor Or bluish tint on the branches and 


Brecmvan Yelttow FO light green modified leaves or bracts: 


104 





Provided, That the buds or buttoms may possess a color 
Slightly darker than light cream which disappears upon 
cooking. 

(bose “EB! Pasa TeT eae lon: If the frozen cauliflower 
possesses a reasonably good color, a score of 28 to 33 points 
may be given. Frozen cauliflower that falls into this 
elassification shall not be graded above U.S. Grade B or 
Neo. BXtra Standard, regardless of the total Seere for the 
meoduct (this 16 a limiting rule). "Reasonably good color" 
means that the buds or buttons may possess a variable 
characteristic color ranging from white or light cream to 
Gull white or dark cream over the tops, and that the product 
mey  DOSSeESS @ characteristic green color or bluish tint on the 
branches and greenish yellow to light green modified leaves 
or bracts: Provided, That the buds or buttons may possess a 
eolor darker than dark cream, but not seriously darkened, 
which color disappears upon cooking to the extent that the 
appearance of the product is no more than slightly affected. 

Come Soto selassitiacation. Frozen cauliflower that is 
off color for any reason or that fails to meet the requirements 
of paragraph (b) of this section may be given a score of 0 to 
ef points and shall not be graded above Substandard, regardless 


fee ne total score for the product (this is a limiting rule). 


§52.726 Absence of defects 
(omcermeraie The factor Of absence of defects refers to 


the degree of freedom from pooriy trimmed clusters and small 





clusters, from damaged and seriously damaged clusters and 
small clusters, from pieces and detached fragments, and from 
any Other defects which detract from the appearance or 

Poo dity of the product. 

Ge Porpvonmonreen ead means an individual portion 
Or section of a head made up of buds or buttons and the 
adjoining stems or portions of stems and attached modified 
leaves or bracts. | 

(2) "Cluster" means a portion of a head which weights 
more than 1/4 ounce and which is not less than 3/4 inch in 
the greatest dimension measured across the top of the cluster. 

(3) cnalkieveclusterm! means a portion of a head which 
weights not more than 1/4 ounce and which is not less than 
3/4 inch in the greatest dimension measured across the top 
Sieeune cluster. 

Cie etece meansea small portion of a head which is 
less than 3/4 inch in the greatest dimension measured across 
the top of the cluster. "Pieces" are considered as defects 
whether or not defective. 

(5) "Detached fragments" are detached leaves, detached 
modified leaves or bracts, or detached portions of stems. 
MeGpached fragments are considered as defects whether or not 
Bemective . 

(6) "Poorly trimmed cluster" or "poorly trimmed small 
cluster" means that the appearancy of the cluster is seriously 
mimecveauoy rarped cuLLTing Or fouging, or both, or is 


seriously affected by attached modified leaves or bracts. 
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(7) "Damaged cluster" or "damaged small cluster" means 
Mieee tie cluster 18 damaged by dark discoloration, pathological 
injury, insect injury, or any other injury or defect which 
singly or in combination affect materially the appearance or 
edibility of the cluster. 

(8) "Seriously damaged cluster" or "seriously damaged 
small cluster" means that the cluster is damaged to the extent 
that the appearance or edibility of the Biever 1s seriously 
eereieted . 

(b>) "A" classification. Frozen cauliflower that is 
practically free from defects may be given a score of 34 to 40 
points. "Practically free from defects" means that the 
product is practically free from pieces and detached fragments 
and from any cefects not specifically mentioned that affect 
materially the appearance or edibility of the product, and, 
in addition, means that: 

(1) No seriously damaged cluSters are presented and 

(2) Not more than a total of 15 percent, by weight, 
of the cauliflower may be poorly trimmed clusters, poorly 
trimmed small clusters, damaged clusters, damaged small 
eiustGers, and seriously damaged small clusters: Provided, 

Not more than 10 percent, by weight, of the caulifiower are 


9 


damaged clusters,” damaged small clusters, and seriously 


"one Giwcwer Jf a Single container is permitted to be 
Gamaged if such cluster exceeds 10 percent, by weight, provided 
Bea petieclilmeconlLeiners comprising the sample, such damaged 
eluster does not exceed an average of 10 percent by weight. 
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damaged small clusters: Further provided, Not more than 
5 percent, by weight, of the cauliflower are seriously damaged 
Emer Clusters. 

(vuln welassifteagion. | Ef the frozen cauliflower is 
reasonably free from defects, a score of 28 to 33 points may 
be given. Frozen cauliflower that falls into this classifica- 
mom Shall not be graded above U.S. Grade B or U.S. Extra 
Standard, regardless of Pe ee cant score for the product (this 
is a limiting rule). "Reasonably free from defects" means 
that the product is reasonably free from pieces and detached 
fragments and from any defects not specifically mentioned 
that affect seriously the appearance or edibility of the 
Pmeouct, and in addition, means that: 

(1) Not more than a total of 30 percent, by weight, 
of the cauliflower may be poorly trimmed clusters, poorly 
trimmed small clusters, damaged clusters, damaged small 
clusters, seriously damaged clusters, and Seriously damaged 
Small clusters: Pravided, Not more than 15 percent, by weight, 
Of the cauliflower are damaged clusters, damaged small clusters, 
seriously damaged clusters, seriously damaged small clusters: 
muioner provided, Not more than 10 percent, by weight, of the 
@auliflower are seriously damaged Glhusceromand Seriously 
damaged small clusters. 

(ome 2G  sclascsification.. Frozen cauliflower that fails 
to meet the requirements of paragraph (c) of this section may 
Benepiven @ score of 0 to 27 points and shall not be graded 
peeve oUboLandard, regardless of the total Score for the 


Beeoduct (thts 1s a limiting rule). 
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Boeaie! Character 


(a) General. The factor of character refers to the 
development, texture, and degree of freedom from ricey and 
im22y units. 

(1) "Ricey units" are sections of the head on which 
the ultimate branches have become elongated, causing the 
flower clusters to separate and present a loose or open and 
sometimes granular appearancy. 

(2) "Fuzzy units" are sections of the head that have 
elongated individual flowers or pedicels that result in a 
very fuzzy appearance. 

(b) “A" classification. Frozen cauliflower that possesses 
a good character may be given a score of 17 to 20 points. 

"Good character" means that not less than 80 percent, by weight, 
Gi the cauliflower are firm and compact clusters of buds or 
buttons; and that the remainder of the clusters may be 
reasonably firm and reasonably compact or may be slightly soft, 
meenitiyericey, or slightly fuzzy. 

(c) "B" classification. If the frozen cauliflower possesses 
a reasonably good character, a score of 14 to 16 points may be 
Pavone rozen cauliflower that falls into this classification 
meal wou be graded above U.S. Grade B or U.S. Extra Standard, 
regardless of the total score for the product (this is a 
iamiting rule). “Reasonably good character" means that not 
less than 60 percent, by weight, of the cauliflower are at 


least reasonably firm and reasonably compact clusters of buds 
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or buttons; and that the remainder of the clusters may be 
Seru, ricey, Or fuzzy Dut not more than 10 percent, by weight, 
of the cauliflower may be mushy. 

Can Sood Melassinmeatione Frozen cauliflower that fails 
to meet the requirements of paragraph (c) of this section may 
Deweiven a score of 0 to 13 points and shall not be graded 
above Substandard, regardless of the total score for the 


meodues (this is a limiting rule). 
LOU INSEECLICN AND SCERTIFICATION 
§52.728 Ascertaining the grade of a lot. 


The grade of alot of frozen cauliflower covered by these 
standards is determined by the procedures set forth in the 
Regulations Governing Inspection and Certification of Processed 
Fruits and Vegetables, Processed Products Thereof, and Certain 


Other Processed Food Products (8852.1 through 52.87; 22 F.R. 


BD 35). 
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SCORE SHEET 


fere./29 score sheet for frozen cauliflower. 


Size and kind of container 


cme eee em ee ee eee ee ee eee ee ee 


Se ee ee et I Oe 
Net weight (ounces) 


— — — — — = == = — —= .. ==. = — — —— — —== > — = — 
. 


Factors Sseore Points 
(A) 34-40 
Mor | 4O0 = (B) . 128-33 
(Gechd)ia- 0-27 
(A) Z34-HO 
meeence Of defects = HO (B) 138-33 
(Ss Sta) e277 
(A) 17=20 
Character 20 (B) 114-16 


wee ees Eee 


(s Sigey | 2 oe 


Total score IONS, 


Flavor and odor 


= -—> =< > = = =» —— — == ee => => = —e. — — = <> ——d ——> = — 


Grade 


= ois iam iam iam am wee oc jc qs f= fm fmm see sm fm mmm cee se Ss fee ame ee ss ee = 


lindicates JecLivbh mab eye: se.bullie 


Recodified in the Federal Register of December 9, 1953, 
(18 F.R. 7953).Section 52.728 amended May 22, 1957 (22 
lees §63535). 
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A-RUN 


B-RUN 


Grade "A" 


Grade "B! 


Grader 


Grower 


Pack 


Packer 
Packout 


Pieces 


POA 


POB 


nO) P 


GLOSSARY OF TERMS AND ABBREVIATIONS 


AepeOduccOneicliiamor ©perarion in which the 
production line was geared to produce Grade 
A packout. Used only in data analysis as a 
designator. See Primary Pack. 


PeCmoduecurOle lim Gr Operation in which the 
production line was geared to produce Grade 
B packout. Used only in data analysis as a 
designator. See Primary Pack. 


Processed frozen cauliflower that meets USDA 
Grade A standards. 


Processed frozen cauliflower that meets USDA 
Grade B standards, but fails to meet Grade A 
standards. 


A company empioyee charged with the responsi- 
DV MOre raging the Gan produce input. 


The independent farmer or farming company 
woIsvOgct Cle Orme ne acriculiural prodhevion 
of the raw produce. 


The total amount of finished frozen vegetable 
packed in a specific time period, or from a 
[SoC Tema be Ol. UrOmeaesDeci i 7c rower. 


See Processor. 

see Pack. 

The residual of the processing operations. 
Packable vegetable matter that is too small 
tO meet the USDA standards for size of either 
grade. Normally not included in the grower's 
payment. 


Total pounds packout of Grade A. Used only in 
data analysis. 


Total pounds packout of Grade B. Used only in 
data analysis. 


Tolal pounds packour of pieces. Used only in 
Gata sana lyons. 
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Primary Pack 


Processor 


Quick Frozen 


Recovery 


SAMA 


SAMBC 


SAMBM 


SAMD 


SAMT 


SAMWT 


eaoP 


Trim Loss 


The grade that the processor has determined 
to be packed. The production line is geared 
tO PROCessInegweme Specilic grade. 


The firm that processes quick frozen vegetables. 
Spiegl Foods, Inc. is a processor. 


The freezing process that includes a rapid 
freezing evolution in which the temperature of 
the processed vegetable is rapidly reduced in 
freezing units and maintained. The vegetable 
iPemt  rOzen Anwests waeckace. 


Usually expressed in percentage of the raw 
produce input. The amount of vegetable matter 
recovered and packed during processing. 


Sample weight of Grade A in pounds. Determined 
by grading. Used only in data analysis. 


Somple weleht of Grade B with color defects. 
Determined by grading. Used only in data 
analysis. 


sample weight of Grade B with mature pedicels 
as defects. Determined by grading. Used 
Only an data analysis. 


Sample weight of damaged or rotted vegetable 
material. Determined by grading. Used only 
in data analysis. 


Sample weight of trim loss. Determined by 
Sradime ww Used Only im date analysis. 


The total sample weight. The sum of the five 
preceding sample categories. Determined prior 
to actual grading, and double-checked after 
grading tO ensure that total of sample 
categories equals this figure. 


Tela letnpue Weloneesnepounds. The input 
weight associated with a specific case. 


Die VOrevoOns sOL  Tnewoaulitiower head and plant 
that are unpackable and therefore unusable in 
the packing operation. Normally composed of 
leaves, stalks, dirt and any other foreign 
matter. 
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Development of a com- 
modity statistical sam- 
pling and grading sys- 
tem. 
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